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\HE following tract. is dire@ted to the 
invefligation of an eflential article in 
building, not hitherto confidered fo minutely 


as the importance ofthe fubje& deferves. 
J 





It is not to be ment tioned without aftonifh- 
ment, that fo many able and ingenious artitts, 
who have travelled over Busepe to acquire 
knowledge in archite€ture, and who have de- 
figned and erected buildingsinthiscountry, far 


fuperior for ftrength, lightnefs, and ele BARGE Cy 
ra 


to any that are to be found abroad, fhould, ne- 


£VUay 


verthelefs, haveneglected t@ afcertain the prin 
ciples of a conveniency, the due execution of 
rev 


which 1s neceffa ary to render every habitation 
comfortable, from the cottage to the palace ! 
Nor is it lefs furprifing, that the laudableSo- 
cletyinflituted forthe Enc couragementof Arts, 
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1 INTRODUCTION. 


Manufaétures, and Commerce, amongall their 
liberal premiums for difcoveries of public uti- 
lity, have never offered encouragement for 
the beft regular theory of the conftruction 
and building of chimneys! 


My thoughts firft turned to this fubje& in 
theyear 1764, whereon I confulted feveral able 
bricklayers, but failed in receiving any fatif- 
factory information : they all differed in opi- 
nion, particularly in refpect to gathering the 
breaft and wings of chimneys, and in the fize 
and direction of the funnels, without aflign- 
ing any fubftantial. reafon why they fhould 
be conftru€ted one way rather than another ; 
faying only, fuch was the beft way, and they 
always did fo themfelves. 


As I was then engaged in building feveral 
houfes, I began to try experiments ; and if - 
they were not attended at firft with pofitive 
fuccefs, they Ied to important difcoveries, 
which immediately enabled me to find where 
fome defe&ts lay, and to make many ufeful 
remarks, 


About the year 1767, I met with Dr. 
Mead’s 
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Mead’s account of Sutton’s ingenious pipes 
for extracting foul air out of fhips; to which 
I was indebted for my firft knowledge of the 
properties of air and vapour, and their power- 
ful rarefaction by fire. I afterwards met with 
Sutton’s Treatife on Smoky Chimneys; but 
here I found him erroneous in many refpectss 
particularly in his directions for conftructing 
chimneys, which I knew by experience to be 
wrong.—lI then read feveral of the beft phy- 
fical and mechanical authors on air, fire, &cs 
and having opportunity at that time, I made 
feveral trials refpecting chimneys, with better 
fuccefs than before. 


In my further refearches, I met with 
the late Edinburgh Encyclpedia Britannica, 
wherein, under the article of Smoke, I re- 
ceived great information. In fhort, I have 
read every author I could find on the fubject, 
or any ways relating thereto; and in the 
whole courfe of my practice in building, I 
have never neglected any opportunity of 
making remarks and obfervations from expe- 
rience on the many buildings I have furveyed 
and infpected. 
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Tam very fenfible I run no fmall rifque of 
cenfure from ‘fome of the lower order of 
furveyors, and more particularly from the 
whole tribe of: advertifing chimney doctors. 
We know by general experience, that every 
intiovation ‘in common ufagé,’ before the 
utility is. demonftrated, is laughed at by 
interefted ‘{narlers, and the daring au- 
thors-of them treated as fools and agate. 
This is the fate: of all projectors, good 
and bad; and as'they commonly die (as Pope 
fays) without the reward of fold pudding, 
fo they do not pas ie live even to reap 
the fatisfaction of hearing the empty praife 
afterwards beftowed upon their labours, 
However, from GENTLEMEN of fuperior 
knowledge, and from ingenious and expe- 
rienced artifts,' more liberal treatment and 
more mature decifion may be expected. 


Iwell know the great difficulty there will 
bein préc iring chimnéys to be executed on 
riticiples here recommended 5 for, con- 
‘ceited furveyors atid mafter bricklayers, who 
think ‘theinfelves infulted by rectiving direc- 
tion, and ignorant workmen, --who are coh- 


founded, 


hone be Rk On DAG eOs TE TON, Vv 


founded, and of courfebecomerefractory, ifput 
out of their old methods, will unite in a con» 
federacy to thwart the intentions of their em- 
ployers, and rejoice with malignant pleafure 
if they fucceed in effeGting his difappoint- 
ment. Neverthelefs, I advife gentlemen by 
no means to be argued, or rather teafed out of 
a plan that carries conviction with it, by ob- 
{tinate ignorance. There are many experi- 
enced and ingenious bricklayers to be found, 
willing and capable to execute any ‘judi- 
cious orders, in the mot perfect and fubftan- 
tial manner. I have confulted feveral able 
workmen on the fubject, particularly on ga- 
thering the wingsand making circular funnels 
to the chimneys, who all agree they may be 
eafily executed by more methods than one. 


I leave the utility of this performance to 
the impartial judgment of the public, affuring 
them, that the pleafure I thall receive from 
their approbation, will be meafured by the 
benefit they may receive from my labours. 


ROBERT CLAVERING, 
uly 10th, 1779, B 3 
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O fituation in life can be more une 

comfortable and unhealthy than re- 
fiding in a fmoky houfe: it is not only 
offenfive to our fenfations, but deftroys all 
dome({tic enjoyment. Rooms ever {fo beauti- 
fully decorated, are, in this cafe, always dirty, 
and the moft fuperb furniture is {poiled. 


It is the moft effential, and ought to be 
the principal obje&t with the archite& and 
builder, to conftruc&t and execute chimneys 
on fuch a plan as to convey up all the 
{moke, 
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But it is evident that the moft emiment 


ys 


architeéts have never properly afcertained 
the true sits of giving a proper draught 
to a chimney, or they would not, at this 
time, disfigure the chimney tops on the 
moft fplendid and magnificent edifices, with 
pots. They are difgr acetel in appearance, 
and indicate a deficiency of {kill not to 
be pardoned; as chimney fhafts may be 
finifhed, in the trueft tafte, without fuch 
clumfy expedients. To a well conftru&- 
ed funnel they are very injurious, and .are, 
befides, attended with a long train of dif- 
agreeable, and even dangerous circumftances ; 
being only ufeful in peculiar fituations. 


The various experiments that have been 
tried by pretenders, who have undertaken the 
cure of fmoky chimneys, are beyond concep- 
tion! But, unfortunately, thefe contrivances 
have been the random attempts of ignofant 
men, wholly unacquainted with the phyfical 
caufe of the afcent of vapours ; namely, the 
powerful rarefaCtion of air by heat. 


There“is not any branch, perhaps, of na- 
tural philofophy that has more engaged the 
“attens 
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attention of the learned, or been more fuc- 
ce{sfully cultivated of late, than the nature 
of air; and thisin almoft every circumftance 
whatfoever, excepting the application of it 
to the doétrine of chimneys. 


The prefent defign, therefore, is to fupply 
this defect, by giving plain and eafy direétions 
for conftruGing and executing chimneys; 
which, if attentively obferved, will put an 
end to the nuifances fo juftly complained of 
at prefent.—For the more clearly compre- 
hending the feveral principles relating to this 
fubjedt, it will be neceffary to explain the ge- 
neral nature and operation of fire and air, the 
agents in conveying {moke through thofe 
channels which conftitute the fubject of our 
differtation, 


Fire is an agent, of which the power 1s great, 
its effects extenfive, and the manner of its at~ 
ing wonderful. Philofophersare much divided 


in their opinions concerning the origin and 
nature of it; but the difcuflion of thefe would 
be tedious, and foreign to our purpofe, which 
is only to confider its effects. 


There 
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There feems tobe no other difference be- 
tween fire we dene than, that fire confifts in 
a glowing degree of velocity in the parts of a 
body, while yet fubfifting in the mafs; and 
that flame is the fame degree of velocity ex- 
tended to,the detached particles, whilft flying 
off in exhalation. In brief, flame is red hot 
fmoke. 


The fmoke of coals is more grofs, unétu- 
ous, and weighty, than that of wood, turf, 
or any other common fuel; it therefore ad- 
heres to the fides of chimneys in its pailage, 
1 the form of foot, im a larger proportion. 


Air poffleffes fome qualities peculiar to it- 
felf, but is fubjeé, in general, to the fame phy- 
fical laws with other fluids. ‘Thofe proper- 
ties which weare now more immediately con- 
cerned in, are, firft, its weight or gravity ; 
econdly, its condenfation ; thirdly, its fluid~ 
ty ; fourthly, its rarefaftion; and Hfthly, 
its elafticity, 


fe 
£ 
° 
+4 
a 


Firft, that the air gravitates, or aéts upon 
inferior bodies, is evident, from numberlefs 
experiments of the air-pump and barometer, 


The 
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The weight of air is continually changing, 
in proportion to the different degrees of heat 
or cold, &c. by which it is affected; and this 
weight is greater, the nearer it is to the earth’s 
furface, becaufe the lower regions of the air 
fuftain the preflure of the whole fuperior 
body of the atmofphere.—(Vide Sir Ifaac 
Newton’s Optics.) 


secondly, Mr. Boyle, by various experi- 
ments, proves that air may be condenfed fo as 
to occupy but <% part of the fpace it poflefled 
before. It is found that the power of its elaf- 
ticity is according to its denfity, and its den- 
fity is found, by experiments, to be equal to 
its compreffion, 


Thirdly, that air is a fluid is evident, by 
its yielding to every force. 


Fourthly, it is proved, by computation, that 
the air at feven miles altitude from the earth, 
is four times rarer, thinner, and, of courfe, 
lighter, than at the furface; and at four- 
tsen mules altitude, fixteen times rarer; 
at twenty-one miles, fixty-four times, and fo 
on, in geometrical proportion of rarety, com 
pared 














pared with the arithmetical proportion of its 
altitude. (Vide Sir {aac Newton’s Optics, 


page 342.) 


That air is rarefied by the fire is evident, 
by the experiment of an empty bladder, tied 
clofe at its neck, and laid beforea fre; which 
will fo rarefy the little inclofed air, as to dif- 
tend the bladder to its utmoft ftretch, and at 
laft burft it, with a report equal to that of a 


Bey ~ | 
Ji LOL. 


Fitthly, the elafticity of a body 1s its pro- 
perty of returning forcibly and fpontaneoufly 
to its original rate immediately after it hath 
been altered, by a force applied to it; and 1s 

called the {pring, or catch of the body; 
and this property is peculiarly obfervable in 


Ay 


As the air is compreffible by art, fo is 1t 
contracted by cold, and expanded by heat: 
hence its denfity is always in proportion to 
its natural temperature as to cold or heat. 


To bring th is doétrine home to our fubject, 
it will be n eceflary to obferve the following 
effects 




















effects of fire on the air in rooms, &c. where 


it us placed. 


If in a middle-fized room, with two fire- 
places, a large brifk fire is made in one (the 
doorsand windowsbeingifhut) it will foon bring 
the air down the other chimney with fuch 
force as to put out a candle, If firesare kindled 
in both, and there are any clofets or cavities 
in the room, it will draw the air from them 
with the fame velocity; or if.a door be fhut 
(but not faftened), it will open a little by the 
draught of airinward. When the fires are 
both put out, and the room cooled, it will, 
on the contrary, fhut clofe of itfelf. Again, 
if the funnel of one of the chimneys is ftop- 
ped up, the {moke will dire&t its courfe to the 
other fire-place immediately. 


Thefe fires are only fed and preferved by a 
conftant draught of air, which being rarefied 
by the fire, and rufhing up the chimney, con- 
veys the fmoke along with it into the higher 
regions of the atmofphere*: butif the funnels 

are 

* Dr. Franklin, to prove that {moke is really heavier than 


air, propofes the following. fimple yet ingenious experiment. 


Having lit a pipe of tobacco, plunge the fhe 2m to the bottom of 


a de- 








Cw) 


are clofely {topped up, together with thedoots 
and windows belonging to the room, the fires 
will immediately die away, and at laft go out. 





Sir John Pringle, the late prefident of the 
Royal Society, in his difcourfe on air, deli- 
vered at the anniverfary meeting, Novem- 
ber 30; 1773, \faysj: page 22,:" Tt) 1s: awell 
known that flame cannot long fubfift without 
a renewalof common air. ‘The quantity of 
that fluid which even a {mall flame requires 
1s furprifing ; an ordinary candle confumes, as 
it is called, about a gallon of air ina minute.” 


If there is a large fire in a room, and the 
door opened a little, fo asto admit it to draw, 
hold a candle at the top of the door, and the 
air will drive the flame outwards; hold the 
candle in the middle, there will be no draught 


a decanter half filled with cold water; then putting a rag over 
the bowl, blow through it, and make the fmoke defcend in tlie 
ftem of the pipe, from the end of which it will rife in bubbles 
through the water; and being thus cooled will not afterwards 
rifeto go out through the neck of the decanter, but remain 
fpreading itfelf, and refting on the furface of the water. ‘Tits 
fhews that fmoke is really heavier than air; and that it is car- 
ried upwards only when attached to, or aed upon, by air that 


1s heated, and thereby rarefied and rendered fpecifically lighter 


NA REET ER Pe I Pm ; 
than the air in its nerchbourhood. 


at 











at all; butif it is held at the bottom, the air 
will drive the flame in toward the fire. This 
proves the rarefaction of the air by heat ; and 
that the property of rarefied air is to afcend, 
from the diminution of its gravity. The fol- 
lowing inference may be drawn from this ex- 
periment; that fire can neither be colle&ed, 
preferved, increafed, or regulated without air; 
confequently, our erideavours muft be direéted 
to regulate the courfe of it, with reference 
to the chimney. 


From thefe principles, it is obvious, that a 
fire once lighted in a room is preferved by a 
conftant draught of air from the room ; and 
the air at the opening of the chimney below 
being effectually heated and rarefied, will di- 
rectly afcend, and carry off the {moke through 
the funnel provided for it, to the top of the 
building ; the aétion of the fire at the lower 
extremity of the funnel being ftronger 
than the cold external air at the aperture 
above. ‘The air will fucceflively prefs in at 
all openings in the room below, which forcing 
the flame and fmoke in the fire-place to the 
back of the chimney, will become equally 


elaftic and rarehed with them, and afcend up 
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the chimney with great rapidity. Thus a 
draught of air is maintained by the fire, if it 
meets with no impediment by defeé&s in the 
funnel of the chimney. 


From what has been ftated, the following 
corollaries naturally arife y: 


Firft, that before a fire is lighted, the chim- 
ney contains a body of cold, condenfed; ahd 
ftagnated air, which, accordiug to the laws of 
nature, isin a ftate of re{t: but the fire being 
made, becomes the feat, or centre of motion, 
by rarefying the air in the mouth of thechim- 
ney: this acts againft the ftagnated air in 
the funnel, producing a current, which con- 
tinues as long as the fire is kept up, more or 


% 


lefs, according to the degree of heat, 


Secondly, it is alfo evident, that the more 
the airis heated and rarefied, with the greater 
celerity it willafcend. ‘Therefore the nearer 
the air is made to pafs the fire, the more heated 
and rarefied it will be. 


Thirdly, that the rarefied air will afcend 
through the chimney nearly of an equal de- 
eree of heat, to the top of the funnel, 1f 
not 



























not prevented by any unnatural obftruction 
‘an the funnel, is-clear, from daily obfer- 
vations. Hence it follows, that a chim- 


ney fhould be conftruéted and proportioned, 





in all its parts, according to the fize of 
the roorn, and ereéted with the greateft care 
Thefe obfervations 
are founded on principles too obvious and cer- 





and circumfpedction. 


tain to be denied, without, at the fame time, 
denying that the laws of nature are uniform, 
or fuppofing the effe& greater than the caufe, 
which is finpomible, ‘ 


Having thus far explained the nature and 
operations of fire and ae relating to this 
branch of our fubject, we will proceed to the 
feveral caufes of fie: apartments, and 
point out the errors, both internally and 
externally, as to the conftrudtion and pofl- 
tion of chimneys, 
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OR SER VA LP ee 


ON 


SMOKY CHIMN E¥s. 


N almoft every thing relating to building, 





we may refer to the rules and practice of 
the ancients for models and examples of im- 
provement; but, in refpect to chimneys, we. 
have no fuch refource. 


All that we find in Vitruvius, and other 
ancient writers, on chimneys, is fhort and 
trivial ; and the rules fer conftruéting them, 
full of obfcurity. Indeed, as they -lived in 
varmer climates than ours, they had the lefs 
occafion for them ; and the ufe of ftoves ren- 
dered chimneys an object of little attention. 
Some occafional directions for the conftruc- 
tion of chimneys have been publifhed, by 
{everal modern authors, in treatifes on build- 
ings 5 but moft of them are very erroneous, 
and none of them fatisfactory, either to gen- 
tlemen or workmen, 
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( 

Our neceflity for chimneys in this climate 
is abfolute; nothing, therefore, more effen- 
tially claims our attention than their proper 
conftruction and difpofition. The judicious 
architect and builder ought to adjuft the fize 
of the chimney in:due proportion to that of 
the room; having a refpect to the diftribu- 
tion and fituation of doors and windows, and 
_a particular regard to external objects. 


The feveral caufes of defe&ts in chimneys 
are numerous, but may be reduced to the 
three following principal heads : 


Firft, a bad and faulty conftru&tion and 
execution of one or feveral parts of the 
chimney itfelf. 


Secondly, fome fault in the other parts of 
the houfe, refpecting their pofition or propor- 
tion to the chimney; as for example, the po- 
fition and fituation of doors and windows, 
clofenefs and fize of rooms, &c. 


Thirdly, to external obftruction, as higher 
buildings ; greater elevation of ground, as 
hills; and the nature of the region alfo from 
Ca what 
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what quarter the furious winds moftly blow, 
&c. 


Firft, as to a bad and faulty conftruction 


of one or more parts of a chimney. 


A Curmney is fo agreeable an object that 
it attracts more than an ordinary fhare of our 
attention; and, if it is decorated with judg- 
ment and tafte, 1s an elegant ornament. Its 
principal parts are, 


The Heart, floor, bottom, or pave- 
ment of a fire-place, on which the grate, 
ftove, or dogs, are placed, for the reception 
of our fuel. 


“he CHIMNEY-JAmBs, or fides of a chim- 
ney, which are generally at right angles from 
the back, as at g, f, fic. 6, but are fometimés 
circular, or elliptical, as w, y, %, fig. 8, or 
in an obtufe angle, floping outward, as 0, p, 7, 
r, fig. 7, from the back. 

The ManrLe-Piece, which is the lower 
part of the breaft or front of a chimney, as 
4, a, 4, fig. 4. Formerly it was a piece of tim- 


ber 











(or ) 
ber that lay acrofs the jambs (and was then 
called the mantle-tree), and fupported the 
breaft-work ; but by a late act of parliament 
chimney-breafts are not to be fupported by a 
wooden mantle-tree, or turning-piece, but 
by an iron bar, or by a brick or ftone arch. 


The Openine, Fire-place, or Mouth of 
the chimney, is the aperture, or vacancy, in 
which ftands the ftove or grate, as a, 6, c, d, 
at B, in fig. 1, whofe height is the fpace be- 
tween the hearth and the mantle-piece; the 
breadth, the diftance between the jambs; 
the depth, from the front of the jambs to the 
back of the chimney, as at g, /, fig. 6. 


The Movtu of the Funner, or Tube, 
is the contracted part, or gathering of the 
wings (or upper part of the jambs) and breaft 
of the chimney, to the proper fize of the fun- 
nel; or is the {pace between the lower edge 
of the mantle-piece and funnel, as d, 4, m, e, 
at A, in fig. I. 


The Funne, &c. is a-tube; conduétor, 
oer conveyance, through which the air and 
fmoke afcend and difperfe in the upper ree 
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eions of the atmofphere, as at b, b, 6, b, by 


SJigets 


Fives are {mall winding tubes, or funnels, 
carried up into the main funnel from cop- 
pers, furnaces, ovens, or ftoves, im large 
kitchen chimneys, as z, in A, fig. 1, or where 
there are one or two divifions in the gatheér- 
ing of a large chimney. 


SHAFTS of CHIMNEYs are the extreme 
parts of the ftone.or brick work, round the 
funnels above the roof, which admit of being 
finifhed in an ornamental tafte, according ta 
the orders of architecture, asG H, fig. 1. 


The errors in the conftruGion and execu- 
tion of thefe parts of the chimney which oc- 
cafion {moke, are of the following nature: 


The opening, or fire-place, being too large 
in its dimenfions for the apartment. — For if 
the chimney-piece is too high, the diftance 
between the fire and the mantle-piece per- 
mits the cold air to pafs above the fire, with- 
out Leing properly rarefied, as / in B, fig. 11 
It is allio very common for chimneys to be 


2 much 
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much wider than the grate,.as at the ftove 
reprefented in B, fig. 1, which equally admits 
great quantities of cold air to pafs at each 
fide. Again, if the fire-place is too deep, the 
grate ftanding far back, the air is not heated 
as it enters; and if the grate is brought for- 
ward, and a vacancy left at the back (as re- 
prefented by the ftove at B, in the fame 
figure), the evil will not be remedied, unlefs 
the back of the ftove is built up with brick- 
work, as is reprefented at d, in C, fig. 45 for 
the air will pafs under the ftove, and afcend 
behind it very little rarefied. 


In all cafes of this fort, where there is a 
quantity of cold air permitted to enter the 
chimney, without being properly heated and 
rarefied by the fire, the fmoke is {tifled, and 
checked at the firft fetting off, and, ftagnating, 
will return into the room, : 


Therefore the nearer the air 1s made to 
pafs the fire on all fides, the more rarefied 
it will be; and the lefs vacancy there is in 
the chimney-place, it will afcend up the 
funnel with the greater rapidity, In fuch 
cafes, it is found that a proper contrac- 
C4 tion 
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tion of the chimney-place cures the {moke, 
if there is no other obftruction or caufe in- 


a4) 


terfering. 


Secondly, fmoke is alfo occafioned by not 
contracting or gathering the wings and breaft 
of the chimney ina proper manner. 


When the aperture of the fire-place, above 
the under edge of the mantle-piece, is carried 
up tapering flowly towards the next ftory, as 
a, 6, at A, fig. 3, or gathering narrower all 
the way to the top of the chimney, as ¢, d, at 
B, in fig. 3, the confequence is, that a large 
quantity of cold air hangs lingering about. 
The chimney being loaded with fuliginous 
vapours not duly rarefied, they hover round 
in eddies, and almoft equiponderate with the 
re{t of the atmofphere ; whereby the afcent of 
the {moke is fo {tagnated, that the leaft guft 
of wind drives it back into the room. 


The only remedy for this evil 1s contraction 
in that part ; the cheapeft method to perform 
which is, by fixing a fheet of milled iron on 
ach fice, within the mantle, as low’as pof- 
fible, flanting up towards the middle of the 


chime 








chintney ; and this may be fixed by an inge- 
nious workman with fuch neatnefs as not to 
be. perceived, and fo as to regulate the 
draught of the chimney at pleafure; as de- 
{cribed in the explanation of fg. 3. 


Some workmen, of late years, have run into 
an oppofite extreme, by contracting the breaft 
and wings of the chimney in fuch a manner 
as to form the mouth of the funnel clofe to 
the mantle-piece, as reprefented in fig. 2, where 
the dotted lines at a below, fhew the under 


edge ofthe mantle. But this is a greater evil 


8 
than the laft; for when the fire is firft kindled, 
greater quantities of vapour fly off, and the 
funnel being filled with cold, condenfed air, 
the vapour being expanded by the fire, and 
endeavouring to afcend, is checked and {tifled 
by the fudden contraction at the mouth of the 
funnel, and the afcent prevented by the 
weight of the column of condenfed air above, 
is therefore forced into the room before it can 


overcome the refiftance. 


The cure for this is difagreeable. To cut 
away the d{tone or brick-work, to give room 
for the expanfion of the air, as at the dotted 
lines 4, 4, 1n fig. 2, may be dangerous to the 
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bond of the chimney, particularly if fun- 
nels interfere; and to lower the mantle may 





be inconvenient. If neither can be done with 
propriety, which muft be referred to the 
judgment of the workmen, the only ready 
remedy is to have a blower, made of milled 
iron, or a plate of brafs, the whole width of 
the chimney, to. come as low as the upper bar 
of the grate or {tove, and to hang a hook to 
the chimney~piece, as occafion requires. This 
will not only carry off the {moke, but make 
the fire burn brifkly, 


Thirdly, fmoke is occafioned by wrong 
coni{truction, and bad execution of the fun- 
nels or tubes of chimneys. 


The faults in funnels, both in conftruction 
and execution, are many. It is no lefs afto- 
nifhing than true, that the principal caufe o¢ 
the fmoking of chimneys, in London particu- 
Jarly, is owing to the carelefs, flovenly, and 
bungling execution of the funnels, I have 
feen them, in capital new houfes, fo choked 
pp in more places than one, that they could 
not be cleared till the brick-swork of the 
chimney had been cut away, and fuch large 
quanis 
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quantities of brick-bats and rubbith taken 
out, that any one might juftly fuppofe it 
done defignedly ; whereby the pargeting, or 
plaiftering on the infide of the funnel, if any 
there were (for it is not uncommon with 
fome gentlemen bricklayers to forget, or neg~ 
leét it at times), is broke and deftroyed, whence 
the infide thereof muft remain rough, ragged, 
and uneven, which greatly impedes the free 
afcent of the air and {moke, and can never be 
mended, 


It is often the cafe, that funnels are carried 
up narrower at one place than another, and 
with bulges, which greatly ftagnate the air 
and fmoke in their paffage, making lodge- 
ments for large bodies of foot. This is often 
the caufe of chimneys taking fire, renders the 
{weeping of them very difficult, and is the oc- 
cafion of large lumps of foot falling into tbe 
fire, as the funnel a, 4, ¢, defy 8 bh, at Ay 
In fig. 3s 


Another fault, often committed, through 
floth, ignorance, or carelefinefs (it would be 
uncharitable to impute it to defign), is, where 
funnels wind, bend, and turn, in their courfe. 
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Ifthefe deviations from a vertical dire@ion are 
made fudden and acute, they always obftrucé 
the free patfage of the air and {moke, even if 
the bricks are cut true to the {play, which is 
feldom the cafe. I have often feen bricks laid 
whole, one back upon another (in turns or 
bends) like {teps of ftairs; and on the oppo- 
ite fide projeGting fquare over one another, as 
is reprefented by J, c, d, e, at A, jig. 3, which 
makes the air and vapour linger in the fun- 
nel, and never go off freely, and always occa~ 
fion fmoke, and a long train of other bad 
confequences, 


Thefe defects are unpardonable, being oc« 
cafioned by nothing but mere negligence in 
the execution of the work. They are in- 
curable, and will baffle all the troop of quack 
chimney doétors in their endeavours to make 
them perfectly clear of fmoke. They may 
put their gloomy looking blowing ftoves be- 
low, and their ugly, dangerous machines at 
the top of the chimneys ; but all their patch- 
work will have no effe& in thefe cafes. It is 
only picking the proprietors pockets to, ate 
tempt a cure, 


Thefe 
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Thefe are fome of the fhameful, blunder. 


ing, and ineurable faults of a great number 
of our modern chimneys, in the moft fplen- 
did and magnificent edifices, 


If a funnel be made too natrow to receive 
the fmoke with freedom, it will then natu- 
rally be forced into the room to find fome 
other paffage ; this defect 1s very common, 
and the remedy troublefome and difficult.— 
The moft effeCtual cure, if the fituation will 


5 (te 


admit, is to build a {mall additional flue, and 


| ees be Can [eg 
DbacK Oi the chime. 


open a hole into it from the 
hey, near the level of the mantle-piece, flant- 
ing upwards in an eafy direction; this fup- 
plemental flue muft be carried to the top of 
the building to receive the furplus of the 
{moke, and will prove a certain cure. 

But if the fituation will not allow of this 
expedient, the fire-place may be contracted, 


both in breadth and height, if it can, with 


convenience, be admitted ; a fmaller grate or 
ftove ufed, and the chimney heightened at the 
top: which will oblige the air to pafs clofe 
over the fire, and carry up the {moke with 
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greater rapidity ; for the quicker the current, 
the lefs room it requires. 


If that only cures in part, and the chimney 
{mokes ftill at times, a blower, or front plate 
of brafs, or milled iron, to put on and take off 
at pleafure, as before defcribed, will be of ufe. 


But if none of the above prefcriptions will 
anfwer, the laft remedy 1s, to fix a blowing 
{tove in the fire-place, which makes the air go 
through the fire, as in a furnace, and accele- 
rates the afcent both of the air and {moke 
with great velocity——Yet we can by no 
means recommend blowing ftoves of any 
kind, but as adernier refort; they confume a 
prodigious quantity of fuel, and never warm 
the room properly, by being fo confined and 
concealed ; for while a perfon is fcorched 
with the fire on one fide, he is chilled and 
cold on the other. An open fire is a cheer- 
ful companion, and an agreeable object: but 
thefe ftoves, which conceal the fire, are not 
only difagreeable, but dangerous, if great 
care is not taken of them. Should this laft 
method fail, the chimney may be deemed 
incurable, 
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If a funnel is made very wide at bottorn, 
and contracted very narrow at the top of the 
chimney, or nearly fo, as is often the con- 
ftruction with garret chimneys, a funnel built 
on this plan will certainly {moke; from the 
fame caufe as is affigned in the article of ga- 
thering the wings and breaft of a chimney in 
a gradual tapering dire€tion from the mantle-~ 
piece to the top of the funnel. See pages 24 


and 25, and c, d,in A, jig. 


3, 

To cure this defect, the fame method may 
be ufed below at the mantle as is there pre- 
{cribed ; by fixing a fheet of milled iron on 
each fide, and raifing and contracting the top 
of the funnel, if it can be done without in- 
juring the adjoining funnels. 


Having explained feveral of the principal 
caufes of {moke, in the conftruCtion of chim- 
neys, with the remedy where they are curable; 
we fhall only add two or three more obferva- 
tions, which, though they may be efteemed 
trifling, may yet be found ufeful. 


When part of the topofachimney is broken 
down, it caufes the chimney to fmoke, when 
the 
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the wind blows in that direction. Therefore, 
mending the top, and keeping the upper edge 
level and even, cures it. 


It fometimes happens that an apartment 
is filled with {moke when a fire is kindled in 
an adjoining chimney, and no fire in the in- 
commoded room ; although it does not fmoke 
when it hasa fire burning in its own grate. 


This may arife from two caufes; firft, by 
the wind driving the f{moke down the funnel 
of the adjoining room, along with the cold air 
that may be forced down by fome accidental 
suit, or diverfion of wind in the houfe; to 
prevent which, raife a circular partition be- 
tween the funnels at top, about three inches, 
which will prevent it; or by coping the 
chimney with ftone, as afterwards directed. 


Sometimes it happens from holes being in 
the partition that divides the two funnels ; 
for as {moke is of itfelf a denfe body, buoyed 
up by the rarefied air only, fo, when it enters 
the cold tube, it naturally def{cends, and comes 
down into the room. 
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Some 














Gro 
_ Some perfons will undertake to cure this, as 
well as perform other impoffibilities, and run 
“gentlemen to an immente expence to no pur- 
pofe. There is no perfect cure for it but pulling 
down the chimney to the part where the holes 
are, and rebuilding it in a found manner.— 
The only relief, fhort of pulling it down, is 
to make ufe of a fmoke-board, fitted exa@ly 
into the aperture of the chimney, even with 
the under edge of the mantle; which will, 
in part, ftop the fmoke from entering the 
room. ‘Therefore great care fhould be taken 
that the partitions between funnels be built 
fovnd and folid, and well plaiftered or par- 
seted on both fides, to prevent this evil. 


If a ftack of chimneys in a gable end, or 
flank wall, is expofed to the wind, great care 
ought to be taken that there be no little holes 
or cavities, through the wall, into any of the 
funnels; if there are, when the wind blows 
in that part, the chimney is fure to fmoke. 
The wall fhould, therefore, be pointed down 
with great care, and good mortar ufed. 


Tt is known that large fums of money have 
been fruitlefsly wafted in experiments on 
D chimneys 
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chimneys fo fituated, before the real caufe was 
difcovered ; but when the wall was pointed 
down with care and good mortar, and the 
machinery taken off from the top of the 
funnels, they did not fmoke in the leaft. 
We have known more inftances of this than 
- one, 
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Proportions of the feveral Parts of a 
CHIMNEY, according to the Size of the 


APARTMENT, 


Bears the feveral principles already ad- 
vanced, it 1s demontftrably clear, that the 
dimenfions of every chimney, and parts there- 
to belonging, fhould be proportioned to the 
fize of the room; for every room contains a 
portion of air equal to its capacity, which 
requires a proportionable degree of fire to ren- 
der it comfortably warm, 


For obtaining a clearer idea of the apphi- 
cation of thefe principles to the different 
parts of chimneys, feveral mathematical and 
philofophical inferences may be deduced, and 
comparative calculations formed. From expe- 
riments made with the air-pump, barometer, 
and hydroftatical inftruments, by Sir Ifaac 
Newton, Mr, Boyle, and other eminent philo- 
fophers, we have diligently acquired fufficient 
data to form the following table with the 
greate{t accuracy and precifion: and, as the 
rules for fuiting the dimenfions of the dif. 
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( 36) 
ferent parts of a chimney to the fize of the 
apartment, are fo plain and eafy, and never 


before attempted, we hope they will be ac- 
ceptable to the public. 


The following table of dimenfions is adapt- 
ed to all rooms except kitchens, whofe chim-- 
neys need not be confined to the nice pro- 
portions required in dining-rooms, parlours, 
bed-chambers, drefling-rooms, clofets, halls, 
&c. Kitchen chimneys are neceflarily of a 
larger fize, for the convenience of the various 
operations of cookery; and if the range is 
made fuitable to the opening of the chimney, 
aud properly fet, the gathering of the breaft 
and wings, and the funnel be properly exe- 
cuted, as hereafter explained, there will be no 
danger of fmoke. The fire being fufficiently 
lurge, rarefies the air accordingly; and the 
{teams flying out of pots and kettles, affift the 
afcent of the air and {moke, and carry them 
off with great velocity, 7 
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Pe ae 
ExpLANATION of the TABLE: 


THE firft column is the fquare of rooms 
from fix feet to thirty-fix feet {quare ; to find 
which, add the length and breadth of the 
room together, and take half that fum for 
the mean proportion. 


The fecond column is 2 of the firft column, 
and gives the proper fuperficial contents of the 
opening or mouth of the chimney. 


The third, fourth, and fifth double columns 
are three differently calculated proportions of 
the breadth and heights of chimney-pieces, 
which multiplied together, the contents will 
be the fame, or near to the fecond column, 
or two-thirds of the {quare of the room. All 
thefe dimenfions are calculated tobe the fize 
of the chimney-piece, when completely finifh- 
ed; therefore covenings, flips, and nofings, 
&c. (if any) are tobe allowed for in thebreadth 
of the chimney, in carrying up the work. 


The fixth column is the depth of the chim- 
ney from the front of the jambs to the back. 
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It follows nearly in a dire&t ratio of propor«~ 
tion in matter, that the j of the fquare of the 
opening gives the depth of the chimney ; but 
as there is no rule without exception, and in 
this particular experience has proved that no 
chimney fhould be fhallower than 1 ft. 3 in. 
or deeper than 2 feet, I have therefore calcu- 
lated and divided this column into four parts 
or proportions, which will be more convent- 
ent to workmen, and an{wer the purpofe bet- 
ter than to havea proportion to every fize. 


The feventh column is the dimenfion of 
the fquare of the funnel: the rule for finding 
this is to take the Z for the {quare of the fun- 
nel; but it falls under the fatne predicament 
as the laft ; for experience has proved, in many 
inftances, that no funnel, if properly executed, 
ought to be lefs than 10 inches, or more than 
16 inches, being a tube fufficient to carry off 
any body of {moke arifing from any common 
fire; and to be made according to the fize of 
the room, as marked. 


The eighth column gives the diameter of a 
circular funnel, which will hereafter be more 


fully 


























{ 39 ) 
fully explained. N.B. Obferve that thefe 
are the dimenfions of the flue when finifhied ; 
fo the thicknefs of the pargeting on both 
fides muft be allowed for in carrying up the 
work. 


Thefe calculations are made for rooms from 
10 to 12 feet high, clear from the floor to the 
ceiling ; if more, for every foot the ceiling is 
higher, add one inch to the breadth of the 
opening to the chimney, one half inch to the 
height, one quarter of an inch to the depth, 
and about one eighth, or a little more, to the 
fquare, or diameter of the funnel. And if 
the ceilings are lower than ten feet, reduce 
the parts by the fame proportions 


With regard to the height of the chimney- 
pieces, I would recommend none in dining- 
rooms, parlours, &c. wider than five feet, or 
higher than four feet, even in the largeft 
apartments. For which reafon I would have 
carried the table no farther than a room of 
thirty feet {quare (and that, indeed, is a room 
too large for one fire-place) ; but as particular 
reafons may fometimes happen for their being 

D4 larger, 
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larger, the table is carried to thirty-fix feet 
{quare. 


A. large apartment with only one fire-place 
is neither comfortable nor agreeable + it°can 
never be regularly warmed in all parts, nor 
decorated with defirable fymmetry and ele- 
gance. Whereas two fmall fire-places will 
diftribute an uniform degree of, warmth 
through the whole. 


To find the dimenfions of chimney-pieces 
where two fire-places are required in a room, 
according to its fize: Suppofe a room to be 
fifty feet long, and thirty feet wide; added 
together is eighty, the fourth part of which 
is twenty feet, which is half the {quare of the 
room. Now look for 20 inthe firft column, 
and oppofite, in; the third, fourth, and fifth 
columns, you find the proportions of the 
openings required for two chimneys of a 
room of that fize ; and by the fame method 
you find the proportions adapted for any other 


room. 


Thefe .dimenfions) may, be, fomewhat, en- 


larged, 








( 4t ) 
larged, if thought neceflary, but muft be 


done with prudence. 


The third, fourth, and fifth columns are 
three differently calculated proportions of the 
heights and breadth of chimney-pieces for 
rooms of any fize, whereby gentlemen or fur- 
veyors may choofe which they think bef 
adapted to the apartment, in refpect to the 
height of the mantle. If a {mall houfe for 
working people, the higher the mantle the 
more convenient for them; but proportion 
may be more ftrictly adhered to in genteel 
houfes. 
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On the Construction dnd Exrcus 
TION of CHIMNEYS. 


Firft, Of the Fire- Place, or Opening. 


| | 2 lees finifhed the table of propor- 


tions forthe feveral parts of a chimney» 
we fhall now enter on the moft important 
fubject, of planning, ereGling and executing 
them in a proper manner and form; which, 
if truly obferved, and followed by the work- 
men, gentlemen may be affured of being freed 
from the worft of all plagues, that of {moke 
in their houfes. 


The firft particular is that of the fire- 
place, or opening, as the foundation work, 
We have already mentioned the evil confe- 
quence attending the fire-place being too large 
for the grate, either as to height, breadth, or 
depth, viz. preventing the air entering it from 
the chamber from being well rarefied ; which 
will alfo be the cafe where the jambs and back 
are carried up fquare, as d, g, f, fig. 6, and a 
{mall grate or ftove fixed in it, as 4, in B, 
1 ee 
The 
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The moft perfect and complete way to carry 
up that part of the chimney, and what we 
would recommend to every gentleman, is, to 
have the jambs and back of the chimney at 
the fire-place to forma fegment of a circle, 
or an ellipfis, as in the plan at w, y, x, in 
fig. 8, whereby the corners being filled up, 
prevent any cold air lodging, or hovering 
about there, to obftrudt the afcent of the 
{moke. 


We could wifh to reply to fuch objec~ 
tions as may be made to any ufeful improve- 
ment recommended ; and we well know that 
feveral workmen will object to this fimple 
improvement, by reprefenting the extra ex- 
pence of carrying up the brick-work, and 
the extra expence of circular covings, par- 
ticularly if they are marble. Circular marble 
covings we know to be expenfive; but 
Portland ftone is not fo dear: or if the in- 
fides of chimneys are fet with Dutch, or gal- 
ley tiles, the expence is no object ; and even 
marble, with Bath ftoves, will not come very 
high. But this objection will be obviated by 
having plain or flat jambs to flope inward, 
with 
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with an obtufe angle from the wall, or back 
of the chimney, as 0, f, 9, 7, in fig. 7, (which 
will be no more expence of any materials 
than the {quare chimney-place, fig. 6) and will 
in part anfwer the purpofe intended, though 
not fo completely as if circular or elliptical, 


Secondly, Of contracting and gathering the 
Breaft and Wings of a CHIMNEY from the 
under Edge of the Mantle to the Mouth of 
the Funnel. 


THIS is a nice article, and ought to be 
executed in a mafterly manner; on this de- 
pends the proper draught and free circulation 
of the air and vapour at the firft out-fet : we 
have already remarked the two extremes in 
common practice, and the ‘evils attending 
them. 


Firft, where the aperture above the mantle 
edge is carried up floping flowly fora confi- 
derable height, as reprefented in the two fun- 
nels in jig. 3. And fecondly, where the wings 
of the chimney are fo fuddenly contraéted as 
to form the mouth of the funnel, almoft at 


the 


the under edge of the mantle-piece, as repre- 
{ented at a, infig. 2. Both thefe extremes 
are to be avoided, as they are attended with 
the confequences before mentioned, and a 
chimney fo conftruéted can never be cleat of 


{moke, 


The height of the gatherings, or arching, 
to chimney wings and breafts, ought to bear 
a proportion to the width of the opening, 
or fire-place, which mey be fixed at, or 
nearly to the = of the width: however, 
two or three inches under or over will not 
fionify, as circumitances may happen, or 





fituations require. In the execution, the 
following rules are to be clofely followed, 
as fet forth in the fire-places in A, B, C, D, 
and E, fig. 1, viz. that the gathering of the 
wings oneach fide be floping, or bevil, equally 
alike, fothat the mouth of the funnel may be 
vertical over the middle of the fire, as repre- 
fented by the dotted lines in the middle of the 
fire-places to the centre funnels in fg. 1. For 
the rarefied air, with the fmoke or vapour, al- 
ways rife from the burning fuel in a perpen- 
dicular direction, and a {piral form; and by 
the 
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the funnel mouth being right perpendicular, 
they gather together in a regular body into 
the funnel. Secondly, obferve that the brick 
or ftone-work be cut true and {mooth to the 
fplay, or bevil of the arch, and not left ragged, 
as reprefented at a, 4, in A, fig. 3.—The 
roughnefs will retard the afcent of the {moke, 
and be places of lodgment, and receptacles for 
the foot, whereby that part of the chimney 
will never be clean, even if fwept with the 
ereateft care, 





The next thing to be confidered in this ar- 
ticle, is the form, or gathering of the breaft of 
the chimney. Inthis it is to be obferved, 
that the thinner the under edge of the breaft 
of the chimney, or mantle, is, the greater ts 
the advantage, as the grate may thus be 
brought forward towards the room. If the 
chimney is built with bricks, the arch may 
be turned upon a thick bar of iron, about two 
inches wide, and flant bevil upwards, as at 
@, 6, in A, and a, 6, in C, in the profile, fig. 4. 
regular to the funnel mouth, with the wings, 
Ifthe chimney is built with ftone-work, the 
arch may be made to taper from the under 
edge of the mantle, in a very {mall thicknefs, 


The 
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The main point, in this particular, is the 
manner of gathering, arching, or contracting 
the wings and breaft of the chimney together. 
If they are contracted in a fquare form, there 
will be unneceffary {pace in the corner for 
the cold air to harbour in, and obftru& the 
draught, as before obferved, 


The proper method is as at a, &, cy d, in 
jig. §, which reprefents the fetting off and 
beginning the arch, for the contraction, from 
the corners (as fhewed by the dotted lines 
€,f, & 4, fig. 5) of the wings and breaft in 
a circular form; beginning immediately at 
the under edge of the mantle-piece, as at 0, J, 
in C, fig. 1, gathering regular to the mouth 
the circular funnel at #, , in ditto. 


At 2, in fig. 5, is the reprefentation of the 
mouth of a circular funnel, which e, f, 2, 4, 
is to be contraCted to in a regular circular 
manner, at eighteen inches high from the 
under edge of the mantle-piece, at the dotted 
lines, 6, 2, in C; fiz.‘1. By this method of 
circular contraction, all the vacant room in 
the corners will be filled up, and the jambs 
and 
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and back of the chimney below (as before re- 





commended) being carried up alfo circular, 
the chimney will fo far be properly and per- 
fe&tly conftructed. And the gathering of the 
breaft, wings, and back of the chimney being 
well and fmoothly plaiftered, with good and 
ftrong mortar, made of hot lime and fea-coal 
afhes, will make it a mafterly and complete 
performance. 


Thirdly, On the proper Method of executing 
Funnels of Chimneys. 


THE funnel is the principal article belong- 
ing to a chimney, which to have perfec and 
complete, the funnel muft be carried up with 
the beftof materials, and executed in a maf- 
terly manner, with the greateft accuracy and 
circum{pection, as regular, even, and {mooth 
as poffible. It fhould be of an equal degree 
of width from the bottom to the top, as a very 
{mall fault in a funnel will ruin the whole 
chimney ; and a fault in the funnel is of that 
difagreeable nature, that it cannot be remedied 
without pulling down the chimney entirely 
to. the faulty part. 

6 Having 
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Having explained the proper method te 
conftruct and execute the fire-place,; and for 
the contracting of the wings of the chimney 
to the mouth of the funnel, and fhewn that 
the paflage of the air and vapour into the fun- 
nel ought to be gradual and eafy ; we go on to 
obferve, from the fame principle, that the 
mouth of the funnel may properly be a little 
wider at the beginning, and tapering flowly 
to its proper fize, to make the afcent of the 
{moke free and clear from any fudden check, 
at the firft outfet, as is reprefented in all the 
funnels to the fire-places in fg. 1, where the 
funnels are about two inches wider for about 
two or three feet up, when the reft of the 
funnel to the top is of as equal a gauge as 
poffible in every part. All necefflary wind+ 
ings and bends fhould turn in an eafy circular 
form, as is reprefented in the funnels, fig. 1, 
where fharp and acute windings are avoided: 
crooked direétions in a funnel will not fenfibly 
impede the free afcent of the {moke, if they 
are of a circular and eafy {weep. 


As the rarefied air and fmoke by its nature 
afcends vertically, if the chimney will al- 
low it, the higher the funnel can be carried 
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perpers dicularly before the inelination of 

bending takes place, the better;, for, by the 
{moke afcending at firft inits natural dire€tion, 
thecurrent acquires eae: toca ‘rey sce? 
dotted lines: acrofs, in the mye dining- 
room, and garret chimneys, in fg. 1.1. The 
lour chimney funnel going 1 f. 8 in. per- 
pendicular, the dining~room 2 f. and the gar- 
1. fas marked in the margin; then: the 
direction muft.be made to turn round the up- 
per chimney, with as {mooth and eafy a digtatio 
le 3 as the kitchen chimney funnel at 


A, and the two pair of: ftairs funnel at D, 
Loe th, 
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the funnel; is {traight, and it, meets ree no 
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‘Uption, it will.ftop the paitage of t 
{moke.for awhile, and, of courfe, force oe 
rifes 





C. 9m.) 


rifes from the fire immediately into the cham- 
ber. It is to be obferved, that the further the 
wind gets down the funnel, the’ greate 

ftrength it will require to be repelled; there- 
fore, the nearer to the top the bend or wind- 
ing is, the better, as fig. 1. 


Alfo if there is little wind, witha very heavy 
thower of hail, fnow, or rain, falling perpen- 
dicular in great drops, the firft- bend or turn- 
ing will, in part, ftop their progrefs ; 1f rain 
or fnow, unlefs a very heavy fhower indeed, 
and if hail ftones, they will flide gently down 
the fides of the funnel, without difturbing the 
afcent of the air and {moke; but if the fun- 
nel 1s perpendicular all the way down, the 
great drops of hail, fnow, and rain will fall 
freely to the bottom, repelling the {moke 
along with it into the room ; andif the fun- 
nel is foul, will beat down great quantities o 
foot. Thefe reafons recommend a bend in 

fome part of the funnel as abfolutely necef- 
fa id and a more perfe&t, convenient, and 

afy method for fuch a direction.can hardly 
a contrived, than-as reprefented from the 
garret ceiling to the top of the chimney, Bigs bs 
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where the funnels gather ina natural declitied 


direction, and rife afterwards in a perfect re+ 
gular flate, as at 4, 6, b, 6, 0. 


Garret chimneys are more liable to fmoke 
than any other in the houfe, owing to the 
fhortnefs of the funnel : for when the rarefied 
air and fmoke has made its way up a high 
funnel, it forms a {trong column, and to re~ 
pel it requires a proportionably great force, 
which ina garret chimney cannot be obtained; 
therefore what cannot be had from nature, 
muft be aimed at by art. ‘The fault in mof 
garretchimneys is being carried upin a ftraight 
direction from bottom to top in a flovenly 
manner, and with funnels as large as any in 
the houfe ; whereby the little internal rarefied 
air has the whole immediate preffure of the 
atmofphere to refift, which, in general, 1s too 
powerful for it. But a garret chimney car~ 
ried up and executed in a proper manner, with 
due proportion in every part, according to the 
fize of the room, and the funnel in an eafy 
crooked direétion (as 4, ¢, dye, at E, fig. 1.) 
will draw and be as clear from {moke as any 
other. 


Be 
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Be fure to work the funnel on the infide 
{traight up at the top to the very edge, with- 
out the leaft variation, and .to finifh in the 
following manner: We recommend the up- 
per fhafts of chimneys, in genteel houfes, to 
be of flone work, or at leaft the coping, as at 
a, a,in the fhaft G, H, in fg. 1 and to pre- 
vent gufts of wind from blowing down, or 
the fmoke of one funnel beating down ano- 
ther, let the external part of the wall round 
all thé funnels be {played, or champered, bes 
veled downwards on the out edge, as a, a, at 
the top of the fhaft, fg. 1, For by this means 
the horizontal direction of the wind will be 
broke, and driven ina rifing direction over the 
funnel ; and the {moke afcending up will not 
be affected fo much by it, even if it blows 
ftrong. The tops of the partition walls, bes 
tween the funnels, are to be hollowed, or 
grooved, and are to be finifhed fharp, with 
the edge of the infidge of the funnel, asc, ¢, c; ¢, 
at ditto; for there will always be a current af 
air pafling through thefe grooves, which will 
divert the external air, and keep the tap of 
the adjoining funnels clear from the {moke of 
the others, and alfo from the effets of the 
wind, blow from what part it will, This 
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plan properly executed with ftone (for they 
cannot. be. done -fo with bricks) will prevent 





‘everal bad confequences attending chimneys, 
and is ‘the completeft way of finifhing their 
tops. 


Chimney fhafts, whether of {tone or brick, 
ought to be executed with the very beft ma- 
terials, particularly the mortar; for being 
een expofed to the driving winds and rains, 
thsy are fooner affected, and pene: before any 


other part of the building; and when the 


chimney is.in a ruinous ftate, it 1s fure to 
fmoke. 


i AY I & L fi ee 


lortar for the fhafts ef chimneys fhould be 
made with the fharpeft. and cleaneft fand that 
can be got.. The drift fand of rivers, where 
it can be had, is the beft for that purpofe ; 
but we would recommend fea-coal afheés, free 
from wood afhes, dirt, or any other mix- 
ture, well incorporated, beat up, and worked, 
he proportion of two parts of hot, or un- 


i 
{lacked lime, to one of fand or afhes. 


The next thing to be confidered is the form 
f the funnel. It is the general and univer- 
fal cuftom to makeé the funnel-in a {quare or 
4 oblong 





Paw ts randibaptinnenamtieadhene denied akin teaeceianeeee 





















oblong form; which, on many accounts, 1s 
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very improper. The corners of a fquare fun- 
nel, if ever fo carefully pargeted and cleaned, 
contain. a quantity of cold air; for the rare- 
fied air, in its courfe up the funnel, never 
enters into them, as it always afcends in a 
circular form ; therefore being {quare does not 
add to the cacy of the funnel, which, in ftrict 
truth, 1s only theanfcribed circle. The air 
in the corners all the way up forming {mall 
eddies, are the eccafion of the foot adhering 
and fticking there, which, by accumulating, 
forms into large knobs, and greatly. retards 
the afcent of the fmoke,, Thefe lumps, oc- 
cafionally detached,.by frequently falling into 
the room, are very dangerous, by ‘catching 
fire, and it 1s almoft beyond the art of man 
to fweep them perfectly clean; an which 
account all funnels are bett aE a circular 
form, a8 5, 5, in fig. 7. 


‘The advantages attending a circular funnel 
are fo obvious, as {carcely to need illuftration. 
It will prevent all the evils and inconveriences 
before mentioned, if properly executed. The 
air will afcend with the greateft eafe and free- 
dom, the foot will not adhere to the fides, nor 
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will there be any vacuities for the cold air to 
hover about in, and it will be {wept with the 
greateft eafe. ‘This is an obje& well worthy 
the ferious attedtion andconfideration of every 
gentleman concerned in building for hisown 
accommodation. _ 


The next article under this head is the par- 
geting, or plaiftering the infide furface of the 
funnel, which is a very effential point; for if 
the infide of the funnel is not very fmooth, 
the {moke will lefs or more be retarded : and 
where it 1s rough and ragged, the foot wall 
adhere and ftick to thefe parts, and there 
accumulate. The regular {moothnefs of the 
infide of the funnel greatly promotes and 
facilitates the afcent of the rarefied air and 
vapour, and lets them pafs with eafe and 


freedom to the top. 


We fhall not dwell on the inattention and 
negle& that has been hitherto fhewn to this 
material and important article, nor the floven- 
ly and carelefs manner in which it has hereto- 
fore been executed by workmen. It behoves 
gentlemen to be particularly careful that this 
precaution is not omitted, Workmen fhould 


have 
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have their pargeting, or plaiftering, ready at 
hand, properly prepared with good materials, 
and Jay it on always at a convenient height, 
that can eafily be reached as they advance, and 
work it as imooth and even as poflible. In 
the operation they fhould be very attentive to 
prevent any loofe mortar falling down the fun- 
nel, from their trowel (which may eafily be 
prevented by having a fmall piece of board 
underneath), as it will otherwife drop upon 
the bended part of the funnel, harden into 
lumps, contribute to choke the paflage, and 
be attended with difagreeable confequences. 


Pargeting mortar, which is ufed for the in- 
fide of chimney funnels 1n London, ought to 
be made with care, in the following manner 
and proportion: To any quantity of the beft 
aud ftrongeft lime, fifted fine, add one fourth 
part of frefh horfe-dung, clear from dirt and 
{traw: let them be well beat, and incorporated 
together, and ufed frefh made. 


But we would recommend the following 
compofition, as much preferable and more du- 
rable, if properly made, viz. To two bufhels 
of good ftone lime, add one bufhel of fine 
drift 
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drift gritty fand, anda, like quantity of fea- 





coal afhes, or brick-duft : fkreen them fine, 
beat, and incorporate them. together, for the 
firft coat ; and, when well fet, put on the fol- 
lowing for the fecond, or finifhing coat : 


Take fine white 


plaifter of Paris) mixed with ftale {mall beer, 


plautter (commonly called 


and work it well in a trough, or tub, toa due 
confiftence: then lay on a fine thin. coat of it 
upon the other, carefully worked in, and as 
Stig and even as poflible.. “In a fhort time 
‘dnefs of:ftone, anda p 

Lith little a to marble. A funnel i. 
executed and finifhed, can never be the caufe 
of {moke; and ifthe expence is a trifle more, 
with a SAAT! of fortune, who defires a 


well-finifhed habitation, it can be no objet, 





The fixing or fetting of Stoves, or GRATES, 
in a CHIMNEY, 

fq ‘HERE is as much neceflity to have the 

grate, or ftove, proportioned to the 
fire-place, as there is in the proportion of the 
fire-place to the room. Ifa {mall ftove is 
put into a large fire-place, and a fire made in 
it, it is fure to fmoke: for if a grate is too 
narrow, or too low, as the {mall ftove 4, in B, 
Jig. 1, 1s for.the fire-place, and the fire-place 
too deep for it, asis reprefented at 4, the pro- 
file of the ftove, in B, fie. 4, great quantities 
of cold air are admitted to pafs above, at each 
end, and behind the ftove, which. the fire is 
unable to heat ; whereby the current through 
the chimney cannot be effected. In any, or 
all of thefe cafes, the {moke, inftead of being 
forced up the chimney, is ftifled and checked ; 
the progrefs of the external air from below 
not being maintained in the funnel, the {moke 


mutt of confequence defcend into the reom. 


It is of the greateft advantage to have the 
rate to come as forward as poflible toward 
the 
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the room, whereby it is in every part more 
larly warmed, and the intention of make 
the fire is attained. Where the fire is 
fituated far back in a chimney-place, 1t never 


Tee 
+ 
oO 


in 
int 


warms the room thoroughly, for there 41s 
very little benefit received from it, éxcept 
in the front ; great part of the heat being con- 
fined by the jambs or fides of the chimney. 
It always hath a gloomy and difagreeable ap- 
pearance, and disfigures the whole apartment, 
however elegantly finifhed and furnithed in 
very other re{pect. 


All ftoves and grates fhould be fo fixed a 
not to admit of any air to als either over, bi. 
hind, or at the fides of the fire, without being 
rarefied. ‘Therefore the rule to be obferved 

th 


is this: let the under edge of the mantle-piece 
be as reprefented at a, 6, in A, anda, 6, in 


t 
C, fiz. 4, floping upwards on the infide ; then 
let the front of the grate or ftove, be fixed 
right perpendicular under the inner edge of 
the mantle, as the profile sr he kitchen grate 
c, in “A, and the profile of the Bath ftove ¢, in 
C, in fig. 4. The dotted line fhows the per- 
pendicular. Now if the mantle was thick, 

as reprefented at a, in B, fig, 4, and the grate 


as 





as far out as in A, or C, to be within 
the inner lip of the mantle, it would inter- 
rupt the fmoke in its afcent, and throw it out 
into the room. This proves the utility of 
having the under edge of the mantle as thin 
as poflible, in order to bring the grate for- 
ward into the apartment. ‘To fecure the back, 
and prevent any vacancy for the air going up 
behind, let the back of the ftove or grate be 
built up with brick-work, as d, in A, and d, 
in C, fig. 4, allowing no more room than is 
there reprefented ; and in order to throw the 
heat more powerfully outwards into the room, 
let the brick-work at the back of the fire-place 
be carried up floping regular as high as the 
gathering of the breaft and wings of the 
chimney, above the grate, or flove, as ¢, ¢, in 
ditto: as the air prefles in, out of the room, 
into the fire-place, the fame will act with 
the greater force, and reflect more heat into 


the room. 


The rule for the height and width is to have 
all pecyed: erates, and ftoves full one half the 


height of a proper c him ney- ae 
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in A, and the Bath ftove, 4, in C, fig. 1; the 
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upper bar of the range is 2 ft. 4 mn. high, 
and 6 in. on each fide from the jambs, and 
the back of the range on a circular plan, as 
Ws V4 %, fig. 8. 


The Bath ftove 4, in the dining-room CG, 
is 1 ft. ro in. high, which is little more than 
half of the height of the chimney-piece 5 - the 
under edge of the mantle-piece and back of 
the chimney upon the fame conftruation as 
above mentioned, and reprefented in C, at d. 


Ranges and ftoves thus fixed in a proper 
conftructed chimney-place, oblige all the air 
e chimney out ef the room 
to pafs alaaiteehy over the fire, and to be- 
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Of SMoKY APARTMENTS, arijing from a 
wrong Pofition and Dz ser oetian: of Doors and 


a] 
Windows, the Clofenefs and § Smallnefs of 
Rooms, Sc... unconneéied with the Con- 
Jiruchion of the Chimneys; being the fecond 


8 
general Caufe, frated Page 19. 


€.* MOKE is ‘often occafioned by an injudi- 





cious pofition of doors and windows, 
with refpect to the fituation of the chimney. 
For the {moke is forced into, and sears up 


the funnel by a continual and fucc e pref- 
fure of the air entering at the fi gees e, elie: 
being there rarefied, rufhes upwards, and car- 


ries the vapour with it into the outmoft at- 
mofphere. But if the air is diverted from the 
-} a by : = Ver 5a ei = deo ay La ret | 
cnimney by any other caufe, tne imoKe will, 
of courfe, be carried away with it into the 


room: fo that if doors and windows are fitu- 


ral a oe re a qe ra 

ated in fuch directions as to produce currents 
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From hence it is very eafily to. be conceived 
how the pofition of doors and windows may 
occafion fmoke, efpecially in fituations that 
are expofed to violent and rapid cufrents of 
winds in particular directions. 





























To prevent thefe evils the following obfer- 
vations ought to be attended to, as it isa 
matter of more confequence than is gene- 
rally imagined. 


Firft, that all doors and windows be fitted 
and hung as exact and clofe as poflible, to 
prevent their admitting any great quantity of 
air ; and that all front or otiter doors be made 
to open inwards into a clofe landing-place, or 
lobby, that has no immediate communication 
with the ftair-cafe, or any paflage, but through 
doors occafionally opening into each. Alfo 
that room doors open back towards the fire, 
as that will prevent the air being drawn from 


the chimney. 


If poffible avoid having any more principal 
front doors than one. Let it be hung on fuch 
a principle as to pafs clofe upon the threfhold 
when fhut, to prevent the driving winds from 
beat- 
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beating in the rain at the bottom, which will 
be the cafe if not taken care of, and where it 
happens is very difagreeable.’ All doors that 
have any communication with that in the 
front, ought to be fo conftructed as to fhut 
clofely of themfelves, to prevent the difagree« 
able confequences of accidental carelefinefs. 


But if there is more than one outer door, 
let there be no direct communication between 
them. I have feen a capital houfe fo fituated, 
filled with fmoke all over, when the wind 
blew in certain direétions. 


Secondly, never admit of windows being 
placed oppofite to each other on both fides 
of the room, or doors in oppofite directions to 
windows ; for, in fuch cafes, they will always 
occafion a current of air that will more or 
lefs difturb that tending toward the fire-place. 
Therefore avoid as much as poffible having a 
free paflage from one fide of the houfe to the 
other, or having doors opening from one room 
dire&tly into another, where windows are 
facing on each fide of the houfe. For if doors 
and windows are ever fo neatly fitted, they 
will admit fome air, particularly if the wind 
R blows 
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blows high in the right. direction, and will 
caufe {moke to return from the chimney. 


It is neceffary here to obferve, that if the 
doors in the partition tranf{mit as much or 
more air than the windows in the front, a 
current of air will flow from all parts of the 
room, and therefore will have a tendency to 
occafion fmoke. But, on the other hand, if 
more air comes in at the front windows than 
can get out at the.door.or doors in the parti- 
tion on the oppofite fide of the room, in fuch 
a cafe there will be no current, but the fu- 
perfluous air will be forced up the chimney, 
and carry the fmoke clear off with it : hence 
it follows, that a room fo fituated is fome- 
times cured of the fmoke by fhutting up the 
door, or by rectifying its defects. 


Now, to ftate afew cafes—If the windows 
and: doors are open on both fides of a room, 
the ftrong current of air pafling through will 
draw the vapour from the chimney, and will 
be a fure caufe of {moke. Again, if the win- 
dows upon which the wind blows are thut 
or clofed up, and thofe on the oppofite fide 
opened, nearly the fame effect as above would 
be 
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be the café. But ifthe windows, upon which 
the wind blows are opened, and thofe on the 
oppofite fide fhut-clofe up, the,chamber will 
be entirely clear of fmoke ;) for the admit- 
ted air, having no other vent, muft directly 
afcend through the chimney : and this proves 
the neceflity of having doors and windows 


made and hung in the moft perfect and mat- 
terly mannere 


Hence the following inference is deducible, 
viz. that the. doors. and windows ia a room 
fhould be fo difpofed as not to admit a ftraight, 
or free paflage, for the air to form a current 
from the fire-places 


More examples might be given ; but the 
above varieties will enablethe reader to forma 
fufficient idea of the manner that doors and 
windows ought to be diftributed in a room. 


Thirdly, if the plan of the houfe admits, 
have as many of the chimneys in the internal 
partition wall as poffible; but if there are ng 
brick partition walls, then always endeavour 
to place them in that fide of the houfe. that 
is. leaft expofed to the wind;. and the win- 
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dows in that fide that the wind blows moft 
frequently and violently on: for if the current 
of air is towards the fire, as there is no other 
vent but the funnel, the room will always 
be clear of f{moke. Therefore never let chim- 
neys be in external walls if it can be avoided, 
nor doors in partitions between rooms where 





windows are oppofite. 


Fourthly, be particularly attentive to the 
fituation of f{tair-cafes and landing-places. Ob- 
ferve to make them as clofe’as poffible on all 
fides, and never let a principal ftair-cafe have 
a dire&t communication with garrets, which 
are generally fo open and airy as to occafion a 
conftant and powerful current of air between 
the lower apartments and the upper, which 
is fure to be attended with very difagreeable 
circumftances. If there is no back ftair-cafe, 
then the ftairs to the garret from the higheft 
floor. ought to be detached and partitioned 
from the principal ftair-cafe, and have no im- 
mediate connection or communication there- 


with. 


All back ftair-cafes for fervants, leading 


from the lower offices to the principal floor 
: and 


Siar oiled vienna oedicaen, "ear ter ocean 





and apartments, ought toterminate in a clofe 
landing-place, communicating with the prin- 
cipal {tair-cafe, paflage, and rooms belonging 
to the houfe, through doors opening into each 
other, and thofe doors to be hung fo as to 
fhut of themfelves in a neat clofe manner. 


Fifthly, the fituation of paflages is an ef- 
fential article ; and the architedt, in planning, 
ought carefully to avoid long paflages, for 
wherever they are, they always occafion a 
violent current of air, which often affects the 
whole honfe, and produces {moke in every 
room. 


If long paffages cannot be avoided, obferve 
never to let them terminate ina ftair-cafe, or 
in a room, or where there is a fire-place, nor 
to have an open communication with the 
higher parts of the houfe ; and endeavour to 
have no openings, as doors or windows, at the 
ends of thefe paflages: for if there are, there 
willbe a brifk ftream of wind flowing through 
them continually, which will be the caufe of 
a long train of evils, befide that of fmoke,. 
But if openings muft be at both ends, make 
them, if poffible, on one fide of the houfe, 
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becaufe then the wind will enter in at both: 
énds at the fame time, and will, in fome mea- 
fure, counteract each other. The entrance into 
thefe paflages ought to be at one place, the 
moft convenient for communication with the 
principal parts of the houfe, by doors fecured 
as before mentioned. 


In capital houfes, where there is a neceflity 
of having feparate paflages for fervants, be 
careful that they have no dire& communica- 
tion with the principal paflage or landing- 
place of the grand ftair-cafe. Let all thofe 
communications be through paflages. with 
doors to fhut, 


If there are any detached buildings, as 
wings for offices, and ornaments, contrive the 
plan, if poffible, to have no internal commu-~ 
nication with the houfe, by any long paflage, 
except by a covered way, &c. 


Sixthly, the next thing to be carefully 
avoided is {mall rooms, particularly for bed- 
chambers, for they are attended with more 
evil confequences than 1s generally imagined. 


There 


Stil cdtheotnes -rnsethe aan 





There are no apartments in a houfe foliable 
to be troubled:in.this particular as {mall clofe 
rooms, or clofets ;:and none are fo unhealth- 
ful and difagreeable :.forifthere is not a fuf- 
ficient quantity of frefh air conftantly admit- 
ted into the chamber to fupply the fire, the 
air in the room is confiderably exhaufted, and 
becomes lighter than the external air at the top 
of the chimney; whereby, not maintaining its 
progrefs, the current in the chimney fun- 
nel will be inverted, and fill the room with 


{moke. 


In this cafe the well-known cure is by open- 
ing a door or a window, and admitting frefh 
air, by which the proper circulation 1s re- 
ftored ; but this remedy is neither agreeable 
nor fafe. For a window is no fooner opened 
than a ftream of cold air enters, and is dif- 
fufed through the whole room. So that 
while fome parts of our bodies are {corched 
with a brifk fire, other partsare numbed with 
a piercing cold, which is productive of dif- 
agreeable effects in weak conttitutions. 


The worft evils attend {mall bed-chambers, 
for the little quantity. of air contained in them 
ith gt Cif 
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(if the fire at bed-time burns vigoroufly) is too 
{oon warmed, and often heated to an infup- 
portable degree; and no fooner is the fire di-+ 
minifhed, or put out, than the warm air in 
the room is immediately fueceeded by air as 
cold as the external atmofphere; fo that if 
any part of the body is for a fhort {pace of 
time expofed to the cold, it is fuddenly feized 
with fome violent rheumatic pains, &c. 





If the fire is continued all night, and the 
door and windows fhut clofe up, as often 
happens where fickly people repofe; i this 
cafe they breathe all night in a confined at- 
mofphere or fuffocating air, loaded with the 
perfpiration of their own bodies, very injuri« 
ous to the conftitution. 


All the inventions for warming rooms by 
inclofed air, particularly that by clumfy and 
mournful looking ftoves, are unwholefome.— 
Stoves do not promote a difcharge of air from 
rooms, which yet is every moment more 
and more replete with vapours difperfed from 
burning candles, the breath and perfpiration 
ofthe company, and occafionally from other 
fources; whence the air infpired becomes 
| NOXIOUS, 
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noxious. Frefh air cannot be duly circulated 
where ftoves are ufed; nor can health be 
maintained where impure air is confined. All 
this is fufficiently evident to perfons who will 
take the trouble to reafon a little for their own 
fakes ; but where caprice introduces novelties, 
fafion is a word that, by a kind of magical 
influence, too often filences every effort to exe 
amine into propriety. 


Large rooms are not liable to thofe evils ; 
for, by the conftant action of the fire, they are 
more regularly heated; the air there hath more 
liberty to expand itfelf; therefore, at bed- 
time, a more moderate and regular heat 1s ens 
joyed, and being long beforethe warmth abates, 
its temperature is never in extremes, as fo ofs 
ten happens in {mall rooms, which’are never 
favourable to the weak or fickly. | 


Again, if there is a {mall chimney, or even 

a fire-place, of a fize proportioned to a {mall 
room, anditis duly fupplied with air from 
the windows and doors thereto belonging 3 
yet when the door is opened, it will prefs the 
air Within the room in an undulatory man- 
mer; andif the door is quickly fhut, it will 
I often 
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often fo force and draw the air from the fire, 
as else to o fil the room with fmoke, and 
even bring the foot down ab it. 


The following experiment will confirm this 
obfervation ; e.g. Ifa {mall room has twe 
doors opening into it, let one of them be un- 
latched, and the other opened quickly, the 
loofe door will flap clofe ; and on fhutting the 
other door again, it will fpontaneoufly open. 


It is likewife demonfiratively clear, that 
thefe effects take place, lefs or more, in all 
yooms, in proportion to their fize. In alarge 
room the quantity of air difplaced by the door 
as it fhuts or opens, is fo inconfiderable.a part 
ofthe whole, andthe chimney at fuch a dif- 
tance from it, that the effects produced are 
fearce difcernible; but in {mall rooms it 1s 
otherwife, for there the air 1s fo violently de- 
termined down the chimney, that the effects 
are very difcernible. Again, 1fa perfon, in a 
frall room, moves {wiftly towardsa fire-place, 
his change of place will puth the air before 
him, and force it upthe chimney ; and if he 
setires quickly from the fire, a proportionable 
quantity is drawn down therefrom, to fll the 
vacuum 











vacuum left by his body: thefe effeéts will be 
proportioned to the perfon’s bulk, the celerity 
of his motion, and the magnitude of the 
room, 


Smail chambers are attended with many 
more inconveniences ; but thofe already re- 
cited will, it 1s imagined, fufficiently difcredit 
them with gentlemen who with to build 
agreeable manfions, 


As {moke 1s often occafioned in clofé rooms 
by the want of a proper fupply of frefh ‘air, 
we will juft mention, that the beft method of 
conveying air into them, is by {mall tubes, 
communicating with the air without ; which 
ingenious. workmen may fo contrive and fix 
as not to be perceived, and to regulate the 
draught at pleafure. 


The common practice is to make thefe 
tubes conduét the air immediately into the 
fire-place, and as low as poflible : but if this 
is not done with judgment, it frequently adds 
to the difeafe : in rooms for the reception of 
company, it is uncomfortable, and even un- 
_ wholefome ; for if the fire is fupplied with a 
fuffis 
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fufficient quantity of air within the chimney 
jambs, it {tops the current, and keeps the air 
in the room in a ftate of ftagnation, and thus 





prevents a free circulation of air in the room. 


The moft perfe& and complete manner of 
executing this operation is, by admitting the 
air at the top of the room”, or in the ceiling, 


by 


* The ingenious Dr. Franklin is of the fame opinion re« 
fpecting the fitteft place for introducing frefh air into a room, 
His words are as follow :— *¢ In all rooms where there is a 
fire, the body of air warmed and rarefied before the chimney 
js continually changing place, and making room for other air, 
that is to be warmed in its turn: part of it enters and goes up 
the chimney, and the reft rifes and takes place near the ceiling. 
tf the room be lofty, that warm air remains above our heads 
as long as it continues warm, and we afe little benefited by it, 
becaufe it does not defcend till it is cooler, Few can imagine 
the difference of climate between the upper and lower parts of 
fuch a room, who have not tried it by the thermometer,:or by 
going up a ladder till their heads are near the ceiling. It is 
then among this warm air that the wanted quantity of outward 
air is beft admitted, with which being mixed, its coldnefs is 
abated, and its inconvenience diminifhed, fo as to become 
fcarce obfervable. This may be eafily done by drawing down 
about an inch the upper fath of a window; or, if not moveable, 
by cutting fuch a crevice through its frame; in both which 
eafes it will be well to place a thin fhelf of the length, to cone 
ecal the opening ; and floping upwards, to dire& the entering 
@ir horizontally along and under the ceiling. In fome houfes, 


the 








IEA 


by atube or pipe leading from thence down- 
wards, either on the outfide or infide of the 
building, as the fituation moft conveniently 
admits, and the other end to communicate 
with the external air. In this cafe; the cold 
air would force in at the external aperture, 
afcend into the room, and gradually mix with 
the heated air, in an imperceptible manner; 
difperfing itfelf through the room to the fire, 
carrying off the foul ftagnated air, pafling the 
company and candles unfelt and unperceived, 
conftantly fupplying the room with a fuc- 
ceffion of wholefome fweet air. 


A fire in a well-conftructed chimney, in this 
cafe, will burn with the greateft life and 
cheerfulnefs ; andif the doors and fafhes are 
made to fhut with due exactnefs, the compa- 
ny will enjoy fweet, pure, and frefh air. On 
this account, nothing is more defirable than 
open fire-places; they perform the part of a 


the air may be admitted by fuch a crevice made in the 
wainfcot, cornice, or plaiftering, near the ceiling and over the 
opening of the chimney. This, if practicable, is to be chofen ; 
becaufe the entering cold air will there meet with the warmeft 
rifing air from before the fire, and be fooneft tempered by the 


mixture. 
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perpetual ventilator, and contribute to the 
health of the fedentary and reclufe. 





Much judgment is required in fixing thefe 
tubes or pipes: the fituation of the chimney, 
doors and windows mutt be ‘confidered with 
attention; for if they are not properly fixed 
and executed, bad confequences will enfue. 
The ingenious. artift will obferve, that the 
opening of thefe pipes need not be large; they 
fhould be fo conftructed and fixed asto> e- 
gulated or contracted toany degree, and fhut 
clofe up at pleafure, which may be done by 
means of a {mall flider, like that to the end 
of a tele!cope. 


We are convinced, and could demonttrate 
it clearly, that tubes might be conftructed 
in. large allembly or concert rooms, &c, for 
fome of them to bring the cold frefh air fue- 
ceflively and conftantly intothe room, without 
emitting any warm air; and other tubes con- 
{tantly to be emitting the warm or foul air 
out of the room, and not to admit the cold 
external air into it. Thus, fuch rooms would 
be Kept clear from all the inconveniences at~ 
tending crowded afflemblies, where lamps or 
candles 
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candies are abundantly confumed; and where 
various other means otcafionally produce un~ 
wholefome changes in the airs Thefe tubes, 
af rightly conftructed and executed, will an~ 


t 


{wer every purpofe here required better than 
any ventilator €ver yet propofed. By the 
above plan the room ‘will be kept in an equal 
and moderate degree of heat, and the health 
of the company guarded from the hazards of 
infpiring a ftagnated, confined, and putrid 
“aire 
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Clofe kitchens in bafement ftortes of ca cape 
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fions, where fires are co 
pipes or tubes may be fo disalatshectte and con= 
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traved as to an{wer feveral ufeful and valuable 
purpofes. By fuch means water clofets, cel- 
lars, vaults, wells, and drains, &c. may be 
cleared of foul, ftagnated air, and kept as 
{weet and wholefome as any room or apart- 
ment in the houfe, without ftink traps, or any 


other 
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othet troublefome machine or invention. 


The utility of which any gentleman may exs 
perimentally be convinced of at a very {mall 
expence. 


A particular difcuffion of the above two 
articles would lead into a very extenfive field 
of digreflion, entirely foreign from our ori- 
ginal fubje&t, of preventing {moke in build- 
ings to be erected, and of curing {moke in 
houfes already built. Itis hoped that the va- 
riety introduced refpecting internal particulars, 
will enable our readers to be fully and fuffici- 
ently matters of this fubject ; we fhall, there- 
fore, proceed to the third and laft part, with 
regard to fituations and external objects, 








Of Externat Osstrructions from High 
Buildings, Elevation of Ground, as Hills, 
the Nature of the Region, and a due Regard 
From what Points the furious Winds mofily 


blow, 


THE choice of a place for building in the 
country is interefting in the higheft degree, 
for the moft elegant {truéture may lofe great 
part of its value from a bad fituation. 


In all buildings we feek convenience and 
pleafure ; but neither the one nor the other 
can be obtained, unlefs we properly confider 
the place and fituation of the ftructure: what 
conduces to health, includes alfo our defign of 
avoiding {moke; therefore we fhall {peak of 
them as infeparable. 


In cities and latge towns, bufinefs 1s more 
regarded than pleafure; there we are obliged 
to do what ‘we can, not what we choofe, par- 
ticularly if cramped for room. 


What comes immediately under our cons 
fideration as to country feats, is the pofition 
G of 
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of the houfe, as to the elevation of the ground, 
and the dire@tion of the winds; fo-as“not to 
obftruct the afcent of the {moke out of the 
chimney funnel. As.to the other, refpe@ing 
water, foil, profpedts, &c. they are foreign 


to this obie&. 


Air is among the firft and moft immediate 
advantages.of fituations ; for in fearch of that 
the nobility and gentry fly into the country, 
for the fake of health, as on that depends 
the enjoyment of every other fatisfa€tion, par- 
ticularly if they are fo happy as to occupy a 
comfortable houfe free from {moke. 


For many reafons a country houfe fhould 
ftand on, an eminence. Every elevation of 
eround. has, the advantage of drynefs, anda 
more wholefome air than flat and hollow 
places. No damp, ftagnated morfture re- 
mains on ‘it, and the. air pafles freely: but 
extremes in every thing are faulty. A build- 
ing upon a very higt 1 We has many,inconve- 
niences : the air is. th oo fharp; hence the 
{pot is commonly oe and the winds have 
too much power. Though it cannot affie® a 
properly executed’ chimney at the top,iyet if 
the 






























COBY 
the doors and fafhes are not fitted perfelly. 
clofe, it may caufe fuch a current of air in 
rooms and paflages oppofite to its direction, as 
to occafion the houfe to f{moke, particularly if 
the front door is not well fecured by a portico 
opening into a clofe-lobby. As all external 
fhelters are confined to trees, thefe will not 
grow on mountainous heights; confequently 
the moft elevated fituations are not the moft 
defirable, 


It was the cuftom of our forefathers to 
-build in. bottoms and hollows; to fhelter and 
{creen their houfes among woods, and between 
hills : but this is an unhealthy, as well as difs 
agreeable fituation; for if the hills and woods 
are of a greater elevation than the chimney 
tops, the houfe at times muft {moke, without 
fome expedient is contrived to prevent 1t— 
For when acurrent of wind flows over.the 
top of any high object, as a fteep hill, a grove 
of trees, &c. the violence of the current at 
firft overcomes the power of, the gravity in 
that dire@tion: but the current foon.lofing 
its force, the air is 1inpelled downward by its 
gravity, hovering in eddies over the chimneys, 
where, meeting the current of vapour in its 

G 2 paflage, 
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paffage, the latter is often forced back into the 
houfe, and fills it with fmoke. 


The cafe will be the fame almoft in every 
particular where low houfes are contiguous to 
high buildings; but 1f the obje& is not very 
high, the diforder may be remedied by elevat- 


ing the chimney. 


Ifa houfe is fituated on the declivity or flope 
of a hill, there will be no danger of {moke 
when the wind blows toward that fide of the 
hill on which the houfe is fituated; forthe 
current of wind rifing with the afcent of the 
hill, will powerfully draw the fmoke upwards 
from the top of the chimney. But a houfe 
in this fituation will be liable to fmoke when 
the wind blows down from the hill; for the 
current of wind will defcend in eddies over 
the chimney, as beford obferved, and prevent 
the fmoke from afcending with freedom out 
of the funnel. 


Tt may not be improper to obferve here, if 
the building has wings, to place them on the 
rifing ground towards the top of the hill, as 
the 
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the beft fituation for the chimneys belonging 
to them, as well as for other reafons. 


Ifa houfe is fituated clofe under a high rock, 
fteep hill, or lofty building, it will be liable — 
to {moke when the wind blows towards the 
fides of the hill or building, as well as when 
it blowsover fromthem; for the wind will flow 
{traight over the top of the low building, and 
when it meets with the large oppofing objet, 
it then will be interrupted in its courfe, and 
reverberate on every fide. If it can find a 
paflage upwards, it will afcend, carrying the 
fmoke of the low building along with it, and 
flow off in that dire@tion: but if there is any 
opening below, either a valley, {treet, or lane, 
that will admit it, the power of gravity will 
bear it downwards with great impetuofity by 
that paffage, in a gradual inflefted direction, 
and, meeting the rarefied air and vapour flow- 
ing from the chimney, will beat it back, and 


thereby be liable to caufe fmoke. 


There are many more external accidents to 
occafion fmoke, either in a lefs or greater de- 
gree, in particular fituations ; fuch as fudden 
and violent blafts of winds, reflecting from 
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the fides of hills and mountains, and rufhing 
down hollows and valleys with great rapidity 
and force; occafioning, in certain places, 
{trong ,whirlwinds. and. eddies of different 
kinds, powers, and directions. Indeed, what- 
ever inany meafure obftru€ts or diverts the 
free and natural motion of the wind,-1s_ lia- 
ble.to.occafion fudden gufts, which may pro- 
duce puffs of {moke, Hence it follows, that 
every one who builds, ought to be careful 
that the fituation be fuch that the tops of his 
chimneys be free and clear from thofe ob- 
ftructions, or elfe he, may lay his account to 
be annoyed with occafional puffs of {moke. 


ops ofchimneys executed in a proper-man- 

ner, as defcribed page 53, will prevent. thefe 
ill confequences in all moderate cafes: but 
there are fome fituations fo much expofed to 
fudden and violent gufts of wind, fometimes 
whirling round, and beating down. with 
great force and quicknefs in a {traight direc- 
tion, and fuddenly up again, that it is a very 
rreat difficulty to guard againft every danger 
that kind, it may happen in many cafes, 
that two or more of the defects above men- 
tioned may be combined tc ogether to augment 
the 
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the malady, which. may tend greatly té 
perplex thofe. who’ pretend’ to cure finoky 
chimneys. Yet among all the various fchemes 
invented, either one or other of the two fol- 
lowing fimple ones Will effeQually anfwer'the 
purpofe of one and all of the laft above+mén> 
tioned evils in bad dituations. 


Firft, make two holes, one ovet the other, 
on each fide of the funnel, as High as poflible, 
and cover the top‘elofe' over} ‘but let’ one of 
thefe holes go floping dowtiward, ‘and’ the 
other go floping upwards, fo that the {moke 
will always find way through one of them. 

Secondly, place.an inclined funnel mouth, 
moving horizontally on a centre, made of 
fheet iron, or block tin, on the top‘of the 
chimney, to be turned from the wind by a 
vane; this need not be above two feet high ; 
and, if properly conftructed, will anfwer the 


purpofe effectually. 


By thefe principles here laid down, it 1s 
plain that an open, elevated place, in town or 
country, is the beft fituation, both for health, 
profpect, and convenience; where the air is 
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free, and in continual motion, then the fmoke 
would afcend without the leaft interruption 
into the outmoft atmofphere, 


A fituation may be very good and agreeable 
on the flope of a moderate eminence, where 
the ground rifes gently up from the plain, 
and continues behind the houfe a little : if 
there are trees for fhelter from the more dif- 
agreeable {trong winds, they will dono harm, 
provided the tops of the chimneys are clear or 
above them ; but in all fituations, obferve that 
the chimney tops are the higheft objects, 


Let this rule be ftrictly obferved by the 
archite&t, on the firft difpofition of all build- 
ings; to confider well the nature of the region, 
and from what quarter the wind moft frequent- 
ly blows. According to this confideration, 
let the rooms that fires will be moft ufed in, 
be fituated where the wind has the leaft 
power ; and, as before obferved, let the chim- 
neys be placed in the internal or partition- 


walls, if poflible, 


Alfo in large houfes, where the apartments 
are numerous, that they may be diftributed 
and fuited to the feafons of the year, as well 
as 
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as for their feveral ufes. Thus rooms for fum- 
mer may be placed towards the north or eaft, 
and winter rooms towards the fouth and welt, 
becaufe we feek coolnefs in fummer, and 
in winter as much fun as poffible; and that 
all fronts or principal doors be on that fide 
of the houfe that the wind blows the leaft in, 
and the lefs furtoufly. For want of this 
early and timely precaution, many principal 
houfes have always been peftered with {moke, 
and no art ufed has been able to cure them. 


If the feveral direftions and cautions here 
given, for the conftru@ing and erecting of 
chimneys—for the true diftribution and pofi« 
tion of the feveral internal parts—and with 
regard to external fituations and objects, &c, 
be truly obferved and executed, GENTLEMEN 
will have little reafon to apprehend any datie 
ger of {moke in their houfes, 
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EXPLANATION. or tHe PLATE, 


wiTH REMARKS. 


FicuRe I. 


if S the fection of a ftack of chimneys five fto- 
ries high, for afirft-ratehoufe; reprefenting 
the opening of thé fire-places, according to the 
table of proportions, to the fize of the rooms ; 
fhewing the proper method of gathering the 
wingsiabove the mantle, and the regular di- 
rection of the funnels from the wings to the 
top of the fhafts; with the dimenfion of each 
funnel, andthe height of each ftory, &c, di- 
vided as follows. 


A. The feGtion of a kitchen. chimney, in 
the bafement or lower flory, fuppofed to be 
24. ft. 4.1n. in length, 17 ft. 4.1m, in breadth, 
and to ft. 6 in. high, | 

c, d, e, f, reprefents the fire-place, or 
opening of the chimney; ¢, d, the height 
4 ft.61n.3 d, e, the breadth 5 ft. 6 in, 

4, the range in the fire-place, fixed in a pro- 
per manner. 

a, 6, reprefents the proper form and me- 
thod of gathering the wings from the mantle- 
plece 








{ 9@ ) 


piece to the mouth of the funnel; and from 
hence the true and regular direction of the 
funnel to the top at 4, 

d, g, the height. of the gathering of the 


Win: gS 2 ft. 





7, 1s a {mall flue for a copper, oven or ftove, 
in a proper, direCtion to the principal funnel 
fy 0. 


N. B, We by no means advife flues to be 
laid into funnels, as they often are the occa 
fion of {moke; therefore let them always be 
avoided if poffible: but af they muft be had, 
never let them go into the funnel horizontally, 
but always inan, inclined dire€tion, above 
the. eathering, as reprefented. 


B. The fection of a proper chimney, on the 
parlour, or ground floor; the room: 18. feet 
{quare and 12 feet high. 

a, 6, c,d, the fire-place or opening of the 
chimney; a, 4, the height 3 ft. 6 in. 3 the 
breadth, 4, c, 3 ft. 52 1n. 

b, e, the height of the gathering of the 
wings 1 ft. 4 in. per dotted lines crofs. 

e, f, the height of the perpendicular direc- 
tion of the funnel 1 ft, 8 in, ditto. 


3) b, 
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g, 6, the proper direction of the funnel to 
the top of the chimney. 





b, acommon {mall ftove ftanding in the 
fire-place, in an imperfect {tate, being the fure 
caufe of {moke. Vide page 23. 


C. The fection of a dining-room chimney 
in the one pair of ftairs, or principal floor, be~ 
ing 24 feet by 18 feet, and 14 feet high. 

r,0, 6, t, the opening of the chimney 
4 ft. of in. wide, 3 ft. rin. high. 

N. B. An addition is made to the height 
and breadth of the opening, according to 
the directions in the explanation of the ta- 
ble of proportions, the ceiling being 14 feet 
high. 

c,/, the height of the gathering of the 
chimney wings 1 ft. 4 in. 

e, f, the height of the perpendicular direc» 
tion of the funnel 1 ft. 8 in. 

g, 6, the proper direction of the funnel to 
the top of the chimney. 

hb, A Bath ftove properly Gzed. Vide 
page 62. 


D. The fection of a chamber-chimney, on 
the two pair of ftairs floor, 18 feet by 16 feet, 
and 





(4039) 


and 10 feet high, with the reprefentation of 
the opening of the chimney, the gathering of 
the wings, and the direction of the funnel, as 
before defcribed. | 


E. The fection of a chimney in the garret 
ftory, 18 feet by 12 feet, and g feet high. 

N. B. There is a deduction in the fize of 
this chimney, the ceiling being only g feet 
high, according to the direCtions given in the 

explanation of the table of proportions. 


F. The roof, or fpace between the garret 
ceiling, floor, and the upper ridge of the roof. 


GH. The fhafts of the chimney above the 
roof, finifhingin the form of a pedeftal, ag ree- 
able to order; 4, 4, 3, 4, 4, the funnels; c, c, 
c,c, the partition-walls between the funnels, 


with grooves. Vide page 53. 
Figure II. 


The fe&tion of achimney and funnel up- 
onan erroneous conftruction, Vide pages 25 
and 45. 

N. B. The above ill conftrution is ftrongly 
recommended by Mr. [aac Ware, in his 

§ Com- 
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Complete Body of Architeéture, and by femeé 


authors of lefs note. 





Ficvure III. 


The fection of two fire-places, atid two 
funnels,—a, 5, :c, d, e, fy g, b, in A, is 4 bad 
executed and con{ftru@ed funnel. Vide pages 
27 and 46. 

c, d,in B, is a wrong conftructed funnel, 
executed in common by many of the brick- 
layers, particularly in garrets and {mall 
houfes, and is recommended by fome old 
authors. Vide page 24 

N. B: When the serrate or wings of the 

chimney above the mantle is too wide, and 
not properly contracted, as the above-men- 
tioned’ funnel; M, N, in the funnel, repre- 
ents two plates of milled iron, fixed level with 
the lower edge of the mantle to the wall, 
with neat {mall hinges, and fo contrived as 
to be taken out with eafe, at pleafure, io clean 
and {weep the winarech 


The mott perfect way to put them up,isite 
place one of the plates a _ little. lower, than 
the other, and made. fo long that-the-ends 


— fhould 











( 


fhould crofs each other, asm, #, by which 
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means every particle of air will be forced to 
pafs immediately over the fire. 


Thefe plates will admit of being raifed or 
lowered at pleafure, by a wire fixed to the 
upper edge of the plate, either to pafs through 
a {mall hole made in the jamb of the chim- 
ney to the outfide as at O, or fo contrived 
by a pulley as to come down the_infide 
of the chimney jamb. It may there, be 
joined to a handle in the form ofa bell handle, 
and, by a fpring with notches to catch the 
handle, may be made to raife or deprefs the 
plates without blemifh or inconvenience to 
the fire-place. By means of thefe plates, the 
whole force of the fire is neceflarily brought 
to act upon the aperture, where they pafs one 
another; and as no air can enter the funnel 
but through that contracted paflage, it mutt 
be ftrongly heated, and will therefore rufh 
through quickly to the top of the chimney ; 
or this will occafion. a conftant and rapid 
draught of air in the funnel, which is the 
only means of carrying off the {moke with 
certainty. 
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If thefe plates are made to fit exactly the 
fides of the chimney all round (when there is 


no fire ufed), they may be let down clofe to 


touch one another, which will anfwer every 
purpofe of a fmoke-board,-and will intercept 
any foot or dirt that might otherwife drop 
cown the funnel into the fire-place ; and if 
{moke at any time is accidentally beat down 
the chimney by a fudden guft of wind, it 
willbe in like manner ftopped by the plates 


from defcending into the room. 


Plates properly conftructed, and fitted with 
exactnefs and neatnefs, would in many re« 
{pects be of fervice even toa well-conftructed 
chimney: for when a fire is firft kindled, a 
great quantity of grofs vapour is exhaled, 
which fills the chimney, and makes room, 
particularly in the wings, neceflary ; but after 
the fire begins to burn clear, there is no occa 
fion for fo much vacant fpace, which on ma- 
ny occafions is attended with inconveniences, 
as too large a quantity of the heated air is 
tranfmitted out of the room, and carried off 
up the chimney, which ought to warm it, 
Such plates, therefore, properly fixed, would 
contract or dilate the paflage of the rarefied air 
at 
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at pleafure, keep the room always in a pro- 
per degree of warmth, and convey the fmoke 
away with the greateft certainty. They may 
be fo ordered as to make the fire burn brifk 
or flow, and anfwer every purpofe of a regu- 
lating ftove, without their difagreeable ap- 
pearance and great expence. 


When this contrivance is adopted, the back 
of the chimney, as g, f, fig. 6, andthe ga- 
thering of the wings, mult be conftructed 
{quare, and truly executed; as then the 
plates may be fitted in with great exadtnefs, 
and at pleafure be drawn up clofe to the wall, 
{0 as to leave the opening of the chimney al- 
moft as clear as if there were none. 

In kitchens, where, on particular occafions, 
the utmoft width of the chimney is required, 
which at other times may be as inconvenient, 
thefe plates would be found peculiarly fervice~ 
able, when only a imal] firg is ufed, 


Ficure IV. 
The, profile cf. three chimneys. A. the 


profile of the kitchen, chimney in fig..t. 
iH a, o, 
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a,b, the gathering of the breaft of, the 





chimney in a proper manner from the mantle. 

c, the, profile of the range in the kitchen 
chimney, anfwering to 4, in A. figure 1. Vide 
page 60. 

d, the brick-work at the back of ditto. 

e, the brick-work floped off.at the back of 
the chimney above the range. 


B. The profile of the parlour chimney in 
prure-2: 

a, the mantle on an improper conftruction. 

b, the profile of a common ftove ftanding 
in the fire-place, anfwering to 4, in B, fig. 1. 


C. The profile of the dining-room chimney 
in C. figure 1. 

a,b, the gathering of the breaft of the 
chimney properly. 

c, the profile of the ftove 4, in the dining- 
room, figure I. 

d, e, the brick-work at the back of ditto, 


FIGURE V. 


The plan of the aperture of the chimney of 
the diniig-room in C. figure 1, from the man- 
tle piece 0, 4, to”, 2, in ditto, 

A, Os 
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a,b,c, d, reprefents the gathering of the 
wings and breaft in a circular form, begin- 
ning immediately at the under edge of the 
mantle piece at 0, 6, m, in C. fig. 1. gathering 
regularly to the mouth of the circalar funnel, 
n, Ny in C. figure 1. m, is the mouth of the cir- 
cular funnel, which a, 4, c, d, is to gather to, 
ina circular regular manner, at 18 inches 
high, as is reprefented by the dotted lines, in 
C. fis, 1. Vide page 47, 

N. B. This work will require much more 
time, care, and attention (if executed in per- 
fection), than the common bungling method 
of building chimneys at prefent in practice; 
and as fome chimneys, from their pofition, and 
the direction of their funnels, will be more 
difficult to execute than others, and as work- 
mren- have different methods in the execution 
of them, it is impoffible.to fix a certain value 
thereon ; therefore the beft way would be, 
to eftimate the chimneys, feparate from the 
ather parts of the building, by the quantity 
and quality of the materials ufed, and time 
expended in the execution thereof, 


Note. -'Vhefe chimneys ought to be exe- 
cuted by none but workmen of merit and ex- 
H2 perience 
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perience: and we think it our duty to caus 
tion gentlemen, never to fuffer them to be 
undertaken by contract jobbers, or to be recti- 
fied by chimney doétors ; for it is contrary 
to the intereft of thefe honeft gentlemen, to 





execute work well, even if they can, and are 
well paid for it. 


Ficure VI. 


a,b,c, d, the plan of a chimney; d, the 
fire-place or hearth, the jambs coming out 
from the back, fquare, or right angles, as 
J, &3 & & two fquare funnels. Vide pages 20 
and 42. 


Ficure VI. 


k, /,m,n, plan of a chimney $ 0, p, 9, Tf, 
the firesplace or hearth, the jambs floping in- 
wards, or coming ovt from the back in an ob- 
tufe angle, as from f, 0, and g, %.—s, 5s, two 
proper circular funnels. Vide pages 44 and $s. 


Figure VIII. 


r,s, 7, u, the planofa chimney; &, ¥, 2, 
the fire-place, the jambs and back forming 
the 
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the plan of a fegment of a large circle, or ras 
ther an ellipfis. Vide page 43. 


Ficure [X. 


Is the upper fhaft of a chimney, terminat- 
ing the building and finifhing, in the form of 
a pedeftal regularly according to order, 


FIGURE Xe 


Is a chimney fhaft, with pots fixed on 
it, which is now become the fafhion in moft 
of the new buildings. 


Thefe are exhibited to fhew the contraft, 
and efiectin point of fymmetry, according to 
the rules of archite@ture: the one being an 
agreeable finifhing, the other equally mean 
and frivolous. Neverthelefs, fome furveyors, 
who affe& to be architeéts, have had confi- 
dence enough to pronounce, that pots are 


pretty ornaments on the tops of chimneys. 
But we have many architects, at prefent, 
who attempt grand and noble undertakings, 
and yet only leave behind them lafting mo- 
numents of their ignorance. 


Some 
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Some indeed, who have too much modefty | 
to go all lengths with their brethren, will fay, 
that though pots upon chimney ‘ops have a 
difagreeable appearance, yet they are in ©e- 
ality found neceffary in preventing houfes 
from fmoking. 


'Tothis I anfwer—Pots are never of fervice, 
but where contraCtion and heightin the funnel 
are ulna : and being circular, they are in 
fuch cafes fometimes found ufeful : but I have 
often known them to caufe {moke, and there- 
fore to have been properly taken down; when 
the chimney has done better without them, 
—A remat kable inftance of this may be feen 
at a nobleman’s houfe near the fouth) fide 
of Berkley-fquare, in a large flack of chim- 
e 


neéys, con! afting of Pe t funnels; whereone 
pot is taken soe from a funnel near the mid- 


dle of the fhaft ; and Iam well inf folansih the 


chimney | hath never {moked gS though it: 
always {moked fs eatioeale before, 

Pots are-moftly of a bad conftruction, bes 

# Fad 

ing contracted too narrow at top ; and their 
floping outwards caufes the wet to run down 
the infide. The foot and rain thus. foon 
clog up the orifice of the pot, which obliges 
the 














the chimneys where they are fixed, to be of# 
ten fwept: and the fweeper fometimes finds 
the foot fo congealed, as not to be cleared 
away without fcraping off with a knife. From 
this and other reafons, the boys are carelefs 
in {weeping them properly, being afraid to go 
up them. 


The following. cir rcumftance happened at 
agentleman’s houfe in the courfe of tat fum- 


be q a | Bet | se 
plained that the chim- 


neys were never half {wept, and told the 
L Ben | | ' : 1 7 ( , 
boy, if he did not go up to the top of every 


mer.—The porter com 


pot, and clean them well, he would give him 
nothing for his trouble: the lad, willing to do 
his beft, in firugeling and endeavouring to 


get up the 


came rolling down the roof, into the middle 


infide of one, the pot. and nk 


eutter; the pot broke, but, providentially, the 
boy efcaped being ‘hurt. 


Chimney pots are very dangerous, if not 
properly and carefully fixed, which is feldom 
done. There are few high winds happen 
without inftances of fome of them being 
blown down, and damage done by their fall. 
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Some years ago, a pot blown off a chimney 
fell upon the fky-light over a principal ftair 
cafe, went through, and broke a valuable 
chandelier, damaged the hand rail, fome of 
the fteps, and greatly terrified the family.— 
But a more ferious accident happened about 





three years ago, at Mr. Hatchet’s in Oxford 
market, where a boy went up to {weep the 
back parlour chimney, which had a pot on it: 
in endeavouring to clear the congealed foot 
from the top, the pot, and the boy in it, fell 
down into the back yard upon a heap of rub- 
bifh. The pot, as may be fuppofed, broke 
to pieces ; the lad was taken up for dead, and 
fent to the Middlefex hofpital, where he re- 
mained a long time before he recovered; and 
a maid fervant wafhing in the yard, was fo 
terrified that fhe fell into fits, and continued 
ill for a confiderable time. Several other ac- 
cidents might be mentioned from pots being 
blown off chimneys, therefore they ought 
always to be avoided; for, if a chimney is 
curable, other remedies may be applied, 
much more complete and fafe. To a well- 
conftructed funnel they are Very prejudicial, 


In high winds nothing can be more irk 
=: 0 {ome 
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fome and difagreeable to a delicate and fickly 
perfon, than the horrible noife the wind 
makes in whiftling round them, which may 
be -heard in every room of a large houfe. 
What opinion mut foreigners form of Eng- 
ith artifts, when they fee the chimney tops of 
royal palaces, public buildings, and moft of 
the noble edifices in this metropolis, dif- 
graced with unfightly and dangerous machi- 
nery ! 


I fhall jut conclude with obferving, that 
if the preceding dire€tions are ftritly fol- 
lowed, all the forementioned evils and incon- 
veniences will be entirely avoided s—and 
gentlemen may be affured, that if the funnels 
are properly executed and pargetted, they 
will never be difturbed with {moke, nor their 
families terrified with alarms of fire, which fo 


frequently happenin badconftructedchimneys. 


I muft anticipate an obje€tion that may 
be made, to the difficulty of fweeping the 
circular funnels; as it may be urged that, 
by their roundnefgs and fmoothnefs, the 
boys can have no hold, and will not be 
able to get up them,—I allow that they will 
I not 
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not be fo eafily fwept in this manner as a 
{quare funnel: and I fincerely with, for the 
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honour of this nation, that the {weeping of 
chimneys by boys was abolifhed. It is fhock- 
ing to humanity, and difgraceful to a free and 
civilized nation, to doom poor deftitute or- 
phans to that flavifh and cruel employment. 
Infants who have unhappily loft their parents, 
or who are unnaturally deferted by them, be- 
come the children of the public; and it is a 
favage abufe of truft, to drive them up thefe 
loathfome funnels, as foon as they acquire the 
ufe of their tender legs. 


The method I would recommend for 
{weeping circular funnels is, to have a ftrong 
round brufh, made full tothe fize of the fun- 
nel, and about two feet in length, with a fta- 
ple at each end, for cords to be faftened to: 
if this is drawn up and down the chimney by 
aman at the top and another below, the 
chimney will be {wept clean in the moft per- 
fect manner, as it is practifed in feveral parts 
in the north of England, where I have been; 
aud, as I am alfo informed, in Scotland and 
Ireland. A loofe bunch of furze will clean a 
{quare funnel equally well, 
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The ready way to perform this operation, 
is to drop the lower end of the cord down the 
chimney, to the man below, with a piece of 
lead, or a ftone faftened to it, and the bruth to 
be put in at the top; and fo pulling up and 
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down by degrees all the way, which will per- 
fetly clean the chimney, If the man below 
ties his end to a mop-ftick, he may play it 
up and down behind a chimney-cloth, with- 
out injury to his eyes. This method is pre- 
ferable to {weeping by boys: for the plaifter~ 
ing on the infide of the funnel will not be 
hurt by the brufh3 but will be lable, to be 
broke by the boys with their iron fcrapers 
and brufh-heads, who will alfo be tempted ta 
dig holes in the plaifter for their feet, 


The circular funnels will feldom want 
{weeping ; for, being {mooth and regular, the 
foot will not adhere to the fides, as in the cor- 
ners of common fquare funnels : however, 
no chimney that is ufed ought to remain un- 
{wept once at leaft in a year, The late act 
of parliament refpecting fires in chimneys 
dictates this precaution, 
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ADVERTISEMENT, 


O any work on Philofophy which 
SH = bears the name of BENJAMIN FRANK- 
LIN, eulogium is unneceflary. It will fuf- 
fice therefore to fay, the following fheets 
were penned by that great Philofopher, and 
make part of the publifhed Tranfactions of 
the American Philofophical Society. 

The fubject is one which claims particular 
attention in England, where, from the ac- 
cuftomed mode of warming rooms, {moke 
is liable to be very obnoxious to perfons, 
and detrimental to furniture. The means to 
preferve the one, and to augment the com- 
forts of the other, are clearly pointed out 
in the following Efflay, which may be con- 
fidered as divided into two parts: the firlt 
contains an enquiry into the caufes of 
{moky chimneys ; the fecond points out the 
remedies. To fpread therefore the know- 
ledge which thefe fheets contain, will it is 
hoped be confidered as rendering a fervice 
to the community in general, 

i 





To 

















bh 9 sf 
Ory hi 


ae 4). Saar cae 
an” the 
ie 


Si wh 


cake 


4 OTOP ES I EE oS ea» een 
Se" i) mat Wa we 
Ae NM Se 


7 
eA Sa ae 


a 
] NEG Ib 


tte Pee 
es tee 
— iL > 


te RE SEN A ee 
Sie > “f re 
< jas . jak b 
) NE: ! 


a TE 1. ee 
. ~ 
Finn uh 
a ae 
yt Pe ae 


Cie 
To thefe reafonings‘on the caufes and cure 
of {moky chimneys are fubjoined, by the 
fame able hand, confiderations and experi- 
ments on ftoves or fire-places; in which 
will be found many valuable obfervations 
and hints for the ceconomical management 
of fuel; an article in general cofily, but 
particularly fo in this metropolis. 


LONDON, 1793+ 
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44 Letter from Dr. B. FRANKLIN fo Dr. In- 
-GENHAUSZ, Phyfician to the Emperor, at 
Vienna. 

At Sea, Auguit 28th, 1785. 
Dear Friend, 

HN one of your letters, a little before I left 

BH France, you defire me to give you in writ- 

ing my thoughts upon the conftruction and 

ufe of chimneys, a fubje&t you had fometimes 
heard me touch upon in converfation. I em- 
brace willingly this leifure afforded by my pre- 
fent fituation to comply with your requeft, as 
it will not only fhew my regard to the defires 
of a friend, but may at the fame time be of 
fome utility to others, the dodtrine of chim- 
neys appearing not to be as yet generally well 
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underftood, and miftakes refpeGing them be- 
ing attended with conftant inconvenience, if 
not remedied, and with fruitlefs expence, if 
the true remedies are miftaken. 

Thofe who would be aciuaniics with this 
fubje&t fhould begin by contidering on what 
principle fmoke Acenes in any chimney. At 
firft many are apt to think, that fmoke is in its 
nature and of itfelf Beane ally lighter than air, 
a -s in it for the fame re eafon that cork 
rifes in water. ‘Thefe fee no caufe why {moke 
fhould not rife in the chimney, though the 
reom be ever fo aver Others think there is 
a Powe! in chimneys to draw up the fmoke, 
and th: it there are different forms of chimneys 
which afford more or lefs ofthis power. Thefe 
amufe sa lves with fearching for the bet 
form. he equal dimenfions of a funnel in its 
whole length is not thought artificial enough ; 
and it is made, for fancied reafons, fometimes 

ipering and narrowing from below upwards, 
i 


and fometimes the contrary &c. &c. A fim- 
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ple experuanent { or two may ferve to give more 
correct ideas. Having lit a pipe of tobacco, 





plunge the ftem to the bottom of a dedanter 
half filled with cold water; then putting a rag 
over the bow!, blow through it, and make the 
{moke defcend in the ftem of the pipe, from the 
end of wl ae i. it will rife in bubbles through the 
water ;-and being thus cooled, will not. after- 
wards rife to go out through the neck of the 
decauter, but remain {preading itfelf and reft- 
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on the furface of the water. ‘This fl ows 
{m >be > ie aa ATE Pe h 4 I Aaa aT 4 that 
nose 18 Teauy heavier than air, and that 


t 8, FATtiGg upy ards ony when attached to, 


ee Bae Sie arrose fically lighter than 
the aL in j its neigh! bor ohg -ho Jod,. 

Smoke | being rarely feen but in esis 
with heated air, and its upward motio 
vifible, though that- of the rarefied abs that 
drives it is not fo, has naturally given rife to 
the error. 

I need not explain to you, my learned friend, 
what is meant by rarefied air ; but if you make 
the public ufe -you pr opofe i this letter, it 

may f fall into the hands of fome who are unac- 
quainted with the term and with the thing. 
Thefe then may be told, that air is a Aud 
which has weight as well as others, though 
about eight hundred t times lighter thes water. 
That heat makes the particles of air recede 
from each other and take up more fpace, fo 
that the fame weight of air heated w Fill fave 
more bulk- than ‘equal weights of cold air 
which may {urround it, andin that cafe muft 
rife, being forced upwards by fuch colder and 
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heavier air, which prefles to get under it and 
take its place. That air is fo rarefied or ex- 

panded by heat, may be prove d to their com- 
prehenfion by a lank-blown bladder, a 
laid before a fire will foon fweli, crow pe 
and burft. 

Another experiment may 
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tube about an inch in diameter, and twelve 
inches long, open at both ends, and fixed up- 
right on legs fo that it need not be handled, 
for the hands might warmit. At the end of 
a quill faften five or fix inches of the fineft 
light filament of filk, fo that it may be held 
either above the upper end of the tube, or 
under the lower end, your warm hand being 
ata diftance by the length of the quill. If 
there were any motion of air through the 
tube,, it would manifeft itfelf by its effect on 
the filk*; but if the tube and the air in it 
are of the fame temperature with the fur- 
rounding air, there will be no fuch motion, 
whatever may be the form of the tube, 
whether crooked or ftraight, narrow below and 


C 
winding upwards, or the contrary; the air 


in it will be quiefcent. Warm the tube, and 
you will find, as long as it continues warm, 
a conftant current of air entering below and 
pafling up through it, till difcharged at the 
top; becaufe the warmth of the tube being 
communicated to the air it contains, rarefies 
that air, and makes it lighter than the air 
without, which therefore prefles in below, 
forces it upwards, fellows and takes its place, 
and is rarefied in its turn. And, without 
warming the tube, if you hold under it a knob 
of hot iron, the air thereby heated will rife 
and fill the tube, going out at its top; and 
this motion in the tube will continue as long 
* Plate LFig. 1 
a 
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as the knob remains hot, becaufe the air enter- 
ing the tube below is heated and rarefied’ by 
pafling near and over that knob. 

That this motion is produced merely by the 
difference of fpecific gravity between the fluid 
within and that without the tube, and not by 
any fancied form of the tube itfelf, may ap- 
pear by plunging it into water contained ina 

glafs jar a foot deep, through which fuch mo- 

ach might be feen. The water within and 
without the tube being of the fame fpecific 
gravity, balance each other, and both remain 
at reft. But take out the tube, ftop its bot- 
tom with a finger, and fill it with olive oil, 
which is lighter than water, then ftopping the 
top, place it as before, its lower end under 
water, its top a very little above. As long as 
you keep the bottom ftopt, the fluids remain 
at reft; but the moment it is unfltopt, the hea- 
vier enters below, forces up the lighter, and 
takes its place. And the motion then ceafes, 
merely becaufe the new fluid cannot be fuccef- 
fively made lighter, as air may be by a warm 
tube. 

In fat, no form of the funnel of a chim- 
ney has any fhare in its operation or effe& re- 
{peCting {moke, except its height. ‘The longer 
the funnel, if erect, the greater its force, when 
filled with heated and rarefied air, to draw in 
below and drive up the fmoke, if one may, 
in compliance with cuftom, ufe the expreffion 
draw, when in fact it is the fuperior weight of 
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the furrounding atmofphere that preffes to en- 
ter the funnel below, Moa {o drives uF before 
it the {moke and warm air it meets with in its 
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have been the more particular in explain- 
thefe firft principles, becaufe, for want of 
pai ideas refpedting them, much fruitlefs ex- 
ee ni yeen occafioned; not only fingle 
| 1 ase inftances within my 
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‘a O ide ies e, whole ftacks having been pulled 
4 ma Miaebe leuante: ba ey ‘ 
down, and rebuilt with funnels of different 
Cc 22 ¥ ik 4 {~% g 7 a f vue 
forms, imagined more powerful in drawing 


{moke ; but having ftili the fame height and 


) 1s 
the fame opening below, have performed no 


better than their predecefi Se 

\ s it then which makes a /moky chim- 
himney which, Re ead of con- 
difcharges a part of 
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| ico other, and therefore requiring 





© Pe ae De ‘ wie, eS. 4 oe Sa? 
1.6 Smoky chimneys, in a new houfe, are fuck 


wf ew AY? ¢ . 7 vn ¥ ‘ vie 
5 Gt pent ly i; OR mere Want of eH, 6 “y he Workt= 
. Pc pare) ; Vi Poder oa | et 
beat po of the rooms being all good, and yift 
~) C2 oJ 
t os . 4 mae or. h aN " th A are dik 7 Ds 
& u i tne VY & Nititdli S&S Lid wig tne Wi its Wi Lic 
- * J (Ped ney aA a Oar Bis: ] 7 
oards oF the’ fhoorine, and of the pannels of 
rainicot:! ine. are atl trie yd tioh the more 
J. ohh 9 walw cate i Minha Lin At» rr m G& 
ney ee ob iro teh tke, ae eee hl 
10 as the wails, perhaps not yet thoroughly 
it ¢ 
G reierve.a GamMpneirs In tne alt of the room 











SE ee N io Yt oe y 


which keeps the wood-work {welled and clofe. 
The doors and the fafhes too, being workec 
with truth, fhut with exactnefs, fo ie the 
room is as tight as a {nuff-box, no paflag 
ing left open for air to enter, except ihe key- 
hole, and even that is fometimes covered by.a 
little dropping fhutter. Now, if {moke cannot 
rife but as connected with tarefied air, and a 
column of fuch air, fuppofe it filling th ie fun- 
nels cannot rife, unlefg other air be admitted 
to fupply its place; and if, ‘therefore, no cur- 
rent of air enter the opening of the chin imney, 
there is nothing to. prevent the {moke coming 
out into the room. If the motion upwards of 


aie 7 1 Bee tT } nT Ve yo aT rT ae - F 

the air ina ati hat is freely fupplied, be 
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obferved by the rifing of the {moke, or a tea- 


3 

ther if it, and it be confidered that in the 
time fuch feather takes in rihg from the fire 
to the top of a chim ney, a column of air equal 
to the content of the funnel muft be difcharged, 

and an equal quantity fupplied from the room 
below, it will appear abfolutely impoflible that 
this operation fhould go on if the tight room 
is kept fhut ; for were there any force capable 
of drawing conftantly fo much air out of it, 
it muft foon be exhaufted like the receiver of 
an air-pump, and no animal could live ‘in it. 
Thofe therefore who ftop every crevice in a 
room to prevent the admiflion of frefh air, and 
yet would have their chimney carry up the 
{mok ke, require eoc te mcies, and expect im- 
pofiibilities. Yet, under this fituation, [-have 
3 4 feen 
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feen the owner of a new houfe, in defpair, 
and ready to fell it for much lefs than it coft, 
conceiving it uninhabitable, becaufe not a 
chimney in any one of its rooms would carry 
off the {moke, unlefs a door or window were 
left open. Much expence has alfo been made, to 
alter and amend new chimneys which had really 
no fault; in one houfe particularly that I knew, 
of anobleman in Weitminfter, that expence 
amounted to no lefs than three hundred pounds, 
after his houfe had been, as he thought, fi- 
nifhed, and all charges paid. And, after all, 
feveral of the alterations were ineiteciual, for 
want of underflanding the true principles. 

Remedies. When you find, on trial, that 
opening the. door or a window enables the 
chimney to carry up i AS {moke, you may 
be fure that want of r from without was the 
caufe of its oe 4 fay from without, to 
guard you againft a common miflake of thofe 
who may tell you, the room is large, contains 
abundance of air, fufficient to fupply any 
chimney, and therefore it cannot: be that the 
chimney wants air. ‘“hefe reafoners are igno- 
rant, that’ the largenefs of a room, if tight, 
is in this cafe of {mall importance, fince it 
cannet part with a chimney full of its air 
without occafioning fo much vacuum; which 
it requires a great force to effet, and could not 
be borne if effeGted. 

It appearing plainly, then, that fome of the 


outward air muft be admitted, the queftion 
will 


O 
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willbe, how much is ad/olutely neceffary? for 
you would avoid admitting more, as being 
contrary to one of your intentions in having a 
fire, viz. that of warming your room. To 
difcover this quantity, fhut the door gradually 
while a middling-fire is burning, till you find 
that, before it is quite fhut, the {moke be- 
gins to come out into the room; then open it 
a little, till you perceive the fudke comes out 
no longer. "There hold the door, and obferve 
the width of the open crevice between the edge 
of the door and the rabbit it fhould fhut into. 
suppofe the diftance to be half an inch, and 
the door eight feet high, you find thence that 
your room requires an entrance for air equal 
in area to ninety-fix half inches, or forty- 
eight fquare inches, or a pene of fix inches 
by eight. This however is a large fuppolition, 
there being few chimneys that, having a mo- 
derate opening and a ‘oletable oe of fun- 
nel, will not be fatished with Brink a crevice 
of a quarter of an inch; and I have founda 
fquare of fix by fix, or thirty-fix {quare inches, 
tow bexa pretty good medium, that will ferve 
for moft chimneys. High funnels, with {mall 
and low openings, may indeed be fupplied 
through a lefs fpace, becaufe, for reafons that 
wil | appear hereat ter, the force of levity, if one 
may fo ipea ik, being greater in fuch funnels, 
the cool air enters the room with greater ve- 
locity, and confequently more enters in the 
fame time. This however has its limits; for 
experience 
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experience fhews, that no increafed velocity fo 
occafioned, has made the admiflion of air 
through the key-hole equal in quantity to that 
through an open door, though through the 
door the current moves flowly, and through 
the 5c Ne with great raprdit y 
It remains then to be confidered how and 
where ve beet quantity of air from with- 
out is to be admitted fo as to be leaft inconve- 
nient. For if at the door Ra fo much open, 
the air thence proceeds direGly to the chimney, 
and in its way comes cold to your back and 
heels as you fit before your fire. If you keep 
the door fhut, and raife.a little the fafh of your 
window,.you feel the fame inconvenience. 
pate have been the contrivances to avoid 
this; fuch as bringing in. frefh air through 
pipes in the jams of the chim ney which point- 
ing upwards fhould blow the fmoke up the 
funnel; opening patlages into the funnel a above, 
to let in air for the fame p oe sofe. But thefe 
produce an efiect contrary to that intended : 
for as it is the Ee current of air ‘pafling 
from the room ¢hrough the opening of the bien 
ney into the funnel, which prevents the {moke 


coming out Haig the room, if you fupply the 
funnel | by other meaus or in other ways with 
| 
i 


7 r ° a% ct ° 
od ann IRA These Te 
the alr it W ants, and e pecially if that air be 
+ . ye My: tars: ba as J ~ 
OI that ma abne 


and the {moke, 1n its efforts to enter the roon 


9 


ae 
. 
€b 
— 
R 

3 
€D 


m= tl Chis Kraehe caw | 
Coia, You agiminiil 


an A Fuad c eatyttan ‘DP 
Hinds £615 Feilltance. 


The 








The wanted air muft then sd ifpenfably 


ney; and to prevent inconvenience fron 
coldnefs, he directs its 

its entrance through windins 
hind the iron back ee Bdealo O 
and under the iron hearth-pla 
Vities it will be warmed, and even heated, fo 
as fo contribute much, inftead of see to 
ie warming of the room. ‘This invention is 
excellent in itfelf, and may be ufed with ad- 
vantage in building new houfes; becaufe the 
chimneys may then be fo difpofed, as to admit 
conveniently the cold air to enter fuch paf- 
fages: but in houfes built without fuch views, 
the chimneys are often fo fituated, as not to 
afford that convenience without great and ex- 
pentive alterations. Eafy and’ cheap methods, 
though not quite fo perfect in themfelves, are 
of more general utility ; and fuch are the fol- 
lowing. 

In all rooms where there is a fire, the body 
of air warmed and rarefied before the chimney 
is - COI tinually changing place, and making 
room a other air Hat A s to be warmed in its 
turn. . Part of it enters ay goes up the chim- 
ney, and the reft rifes and takes place near the 
ceiling. 
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ceiling. If the room be lofty, that warm air 
remains above our heads as long as it continues 
warm, and we are little benefited by it, be- 
eaufe it does not defcend till it 1s cooler. Few 

can imagine the difference of climate between 


the upper and lower parts of fuch a room, 


| 
who abe not tried 1t by the thermometer,, or 
by going up a ladder til their heads are near 


u 

the ceiling. Itis then among this warm air 
that the wanted quantity of outward air is beft 
admitted, with which being mixed, its eold- 


nefs is abated, and its inconvenience diminith- 
ed, fo as to become {fcarce obfervable. This 
me Ye BK 2 % {1 TA Pe Ky j ray e 4 T ?- 7 

may be eallly cone, by drawing down about 
an inch the upper fafh of a window ; or, if 
not moveable, by cutting fuch a crevice through 
its frame; in both w rhich cafes, it will be well 


a } Cc Cc 


to place a thin fhelf of the length, te conceal 
1€ opening , and floping upwards to direct the 
entering alr horizontally along and under the 
pia? In fome houfes the air may be ad- 
ice made in the wainfcot, 

cornice, Or plat terin ng, near the cetling, and 
over the opening of the chimney. This, if 
practicable, is to be chofen, becaufe the- en® 
verine cold air will there meet with the warm- 
eft rifing ; air from before the fire, and be foon- 
eft siete by the mixture: the fame kind 
of fhelf fhould alfo be placed here. Another 
way, and not a very difficult one} is to take 
out an upper pane of elafs'in one of your 
fafhes, 
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faffies, fet itin a tin frame, giving it two [pring- 
ing sh dtlla fides, and’ then replacing it, w ith 
hinges below on which it may be turned to open 


more or lefs above*. It will then have the ap~ 
pearance of an internal ifky-light. By drawing 
this pane in, more or le efs, you may admit what 


{T; 


air you find necefla a3 Its pofition will natu- 
rally throw gies air up and along the ceiling 
This is what is called in France a Vas oft das : > 
As this is a DR queftion, the invention is 
probabl y of that nation, and takes its name 
from the frequent afking of that queftion when 
it firft appeared. In England, fome have of 
late years cut a round hole. abot five inches di 
meter in a pane of the fafh, and placed aeaintt 
1% a circular plate of tin hung on an z axis, and 
cut into vanes, which being " feparately bent a 
little obliquely, are ated upon by the entering 
air, foas to force the plate continually rounc 
like the vanes of a windmill. This admits th 
outward air, and by the continual whirling of 


ry" 


the vanes, anak in fome degree difperfe it. The 
noife only is a little inconvenient. 

2. A fecond caufe of the fmoking of chim- 
neys is, their openings in the room being too 
large; that is, too wide, too high, or both. 
Architects in general have no other ideas of 
proportion in the opening of a chimney, than 
what relate to fymmetry and beauty, refpect- 


ing the dimenfions of the roomT; while its 


eee te. J. Figure, 2. 
ee Appendix, No. I. 
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14 
true proportion, refpecting its funGiion and 
utility, depends on quite other principles ; and 
they might as properly proportion the ftep in 
a ftaircafe to the height of the ftory, inftead 
of the natural elevation of men’s legs in mount- 
ing. ‘The proportion then to be regarded, is 
what relates to the height of the funnel: for 
as the funnels in the different ftories of a houfe 
are neceflarily of different heights or lengths, 
that from the loweft floor being the higheft or 
Jongeft, and thofe of the other floors fhorter 
and fhorter, till we come to thofe in the gar- 
rets, which are of courfe the fhorteft; and the 
force of draught being, as already faid, in pro- 
portion to the height of funnel filled with ra- 
refied air; and a current of air from the room 
into the chimney, fufficient to, fill the opening, 
being neceflary to oppofe and prevent the fmoke 
coming out into the room; it follows that the 
openings of the longeft funnels may be larger, 
and that thofe of the fhorter funnels fhould 
be imaller: for if there be a large opening 
to a chimney that does not draw firongly, the 
funnel may happen to be furnifhed with the 
air it demands by a partial current entering on 
one fide of the opening, and, leaving the other 
fide free of any oppofing current, may permit 
the imoke to iflue there into the room. Much 
too of the force of draught in a funnel depends 
on the degree of rarefation in the air it con- 
tains, and that depends on the nearnefs to the 
fire of its paflage in entering the funnel. If 
ut 
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t can enter far from the fire on each fide, or 
far above the fire ina wide or high’ opening, 
it receives little heat in pafling pith the fire, wad 
the contents of the funnel is ri that means lefs 
different in levity fi from the furrounding atmo- 
eyes and ‘its force in drawing confeque ently 
weaker. Hence, if too large an Poi ans be: 
given to chimneysin upper rooms, thofe rooms 
will be fmoky: on the other hand, if too {mall 
openings be given to chimneys in the lower 
rooms, the entering air dest iting too diredt- 
ly and violently onthe fire, and afterwards 
firengthening the draught as it afcends the 
funnel, will confume the fuel too r apidly. 


Remedy. As different circumftances freque nt~ 
ly mi: themfelves in thefe matters, it is diffi- 
cult to give precife dimentions for the openings 

of all chimneys. Ourfathers made them ge~ 


“O 


Ay C acing 
but they are often fill of greater dimenfion 
f 7 3 t ‘ 6 
than they fhould be, the human eye not being 
eT r San tee as Ide ce ¥ 
eafily reconciled to fudden and ¢reat changes. 
a CJ 
£ = £ {3 S 4 a en 4- es f= }t . ir Ve a : 
lf you fufpect that yout chimney {mokes 
from the too oreat dimention of its of 
nee 4: } if ies. 5 te. tS aNtragi 
contract 1t- Db ¥ DMiacines Wrovec 1 
/ bi : 
sce Mie hte hale Sib en, Ay : 
to ree pir narrow it gradually, til 
7 : oe 4 ae we 
find the {moke no loncer iffues inte 
The propor ald yn 
1s proper for that chimney, and you mInay em- 
pioy the bricklayer or maion to reduce It ac- 
in ate new 
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nerally much too large; we have leflened them; 


&s 
pe 

9 

Ap’ 
~ 
€ 
aa 
@>) 
ep) 
a 




























ex 
Loans 


Aas 


R 


LS ee 


Sa ee a eS 


a 



























, by ae Jy a 
ee, re (1 
j <4 * é Ee 


~ sre gos 0s Pv Ee 
\ 


Se Ni > Atk 


B LG 


ae 
a - ; 
ve re ; 
JP 2 re 1 N - 


S at kD) 0 


16 LETTER-CONCERNING 


J would make the openings in my lower rooms 
about thirty inches fquare and eighteen deep 3 
and thofe in the upper, only eighteen inches 
{quare, and not quite fo, deep; the interme- 
diate ones diminifhing in proportion as the 
height of funnel diminifhed. In the larger 
openings, billets of two feet long, or half the 
common length of cord-wood, may be burnt 
conveniently; arid for the fmaller, fuch wood 
may be fawed into thirds. Where coals are 
the fuel, the grates will be proportioned to 
the openings. The fame depth is. nearly ne- 
ceflary to all, the funnels being all made of a 
fize proper to admit a chimney-{weeper. If, 
in large and elegant rooms, cuftom or fancy 
fhould : require the appearance of a larger chim- 
ney, it may be formed of expentive marginal 
decorations, in marble, &c. In time, perhaps 
that which is fitteft in the nature of things 
may come to be thought handfomeft. But 
at prefent, when men and women in different 
countries fhew themfelves diflatisfied with the 
forms Gop has given to their heads, waitts, 
and feet, and pretend to fhape them more per- 
feQily, it is hardly to be expected that they 
will be content always with the beft form of a 
chimney. And there are fome, I know, fo bi- 
gotted tothe fancy of a large noble opening, 
that, rather than change it, they would fub- 
mit to have damaged furniture, fore eyes, and 
{kins almoft {moked to bacon, 
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3. Another caufe of fmoky chimneys is, 
too fkort a funnel. ‘This happens neceflarily 
in fome cafes, as where a chimney is required 
in alow building; for, if the funnel be raifed 
high above the roof, in order to ftrengthen its 
draught, it is then in danger of being blown 
down, and crufhing the roof in its fall. 

Remedies. Contra&t the opening of the chim- 
ney, fo as to oblige all the entering air to pafs 
through or very near the fire; whereby it 
will be more heated and rarefied, the funnel 
itfelf be more warmed, and its contents have 
more of what may be called the force of levi- 
ty, fo as to rife ftrongly, and maintain a good 
draught at the opening. 

Or you may in fome cafes, to advantage, 
build additional ftories over the low building, 
which will fupport a high funnel. 

If the low building be ufed as a kitchen, 
and a contraction of the opening therefore in- 
convenient, a large one being neceflary, at 
leaft when there are great dinners, for the free 
‘management of fo many cooking utenfils; in 
fuch cafe I would advife the building of two 
more funnels joining to the firft, and having 
three moderate openings, one to each funnel, 
inftead of one large one.. When there 1s occa- 
fion to ufe but one, the other two may be 
kept fhut by fliding plates, hereafter to be de- 
{cribed “*; and two or all of them may be 

* See Appendix, No. II. 
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together when wanted. This will in- 
ded besan expence, but not an ufelefs one, 
fince your cooks will work with more com- 
fort, fee better than in a fmoky kitchen what 
they aré about, your victuals will be cleaner 
drefied, and not tafte of {moke, as is often the 
cafe; and to render the effet more certain, a 
{tack of three funnels may be fafely built higher 
above the roof than a fingle funnel. 

The cafe of too fhort a funnel is more ge- 
neral than would be imagined, and often found 
where one would not expe it. _ For it is not 
uncommon, in ill-contrived buildings, inftead 
of having a funnel for each room or fire-place, 
to bend and turn the funnel of an upper room 
fo as to make it enter the fide of another fun- 
nel that comes from below. By this means 
the upper room funnel is made fhort of courfe, 
fince its length can only be reckoned from the 
place where it enters the lower room funnel; 
and that funnel is alfo fhortened by all the dif- 
tance between the entrance of the fecond fun- 
nel and the top of the ftack: for all that part 
being readily fu ipplied with air through the 
fecond funnel, adds no {ftrength to the draught, 
efpecially as that air is cold when there is no 
firé in the fecond chimney. The only eafy re- 
medy here is, to keep the opening fhut of that 
sre in which there is no fire. 

. Another aap common caufe of the fmok- 
if a "ae chimneys is, their over powering one ano- 
ther. For inftance, if there be two chimneys 
in 
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in one large room, and you make fires in both 
of them, the doors and windows clofe fhut, 
you will find that the greater and ftronger fire 
fhall overpower the weaker, and draw air down 
its funnel to fupply its own demand; which 
air defcending in the weaker funnel will drive 
down its {moke, and force it into the room. 
If, inftead of being in one room, the two 
chimneys are in two different rooms, commu- 
nicating by a door, the cafe is the fame when- 
ever that door is open. Ina very tight houfe, 
I have known a kitchen chimney on the loweft 
floor, when it had a great fire in it, overpower 
any other chimney in the houfe, and draw air 
and {moke into its room, as often as the door 
Was opened communicating with the ftair- 
cafe. 

| Remedy. ‘Take care that every room have the 
means of fupplying itfelf from without with 
the air its chimney may require, fo that no one 
of them may be obliged to borrow from an- 
other, nor under the neceflity of lending. A 
variety of thefe means have been already de- 
{cribed. 

5. Another caufe of fmoking is, when thé 
tops of chimneys are commanded by by higher build= 
ings, or by a bill, fo that the wind blowing 
over fuch,eminences, falls like water over a 
dam, fometimes almoft perpendicularly on the 
tops of the chimneys that lie in its way, and 
beats down the {moke contained in them. 
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Remedy, ‘That commonly applied to this cafe, 
is a turncap made of tin or plate iron, cover- 
ing the chimney above and on three fides, 
open on one fide, turning on a fpindle, and 
which being guided or governed by a vane, 
always prefents its back to the current. This, 
I believe, may be generally effeétual, though 
not certain, as there may be cafes in which it 


will not. fucceed. Raifing your’ funnels, if 


practicable, fo as their tops may be higher, 
or at leaft equal with the commanding emi- 
nence, is more to be depended on. But the 
turning cap, being eafier and cheaper, fhould 
firft be tried. If obliged to build in fuch a 
fituation, I would choofe to place my doors on 
the fide next the hill, and the backs of my 
chimneys on the furtheft fide; for then the 
column of air falling over the eminence, and 
of courfe prefling on that below, and) forcing 
it to enter the doors or was-i/l-dases on that 
fide, would tend to balance the preflure down 
the chimneys, and leave the funnels more free 
in the exercife of their fundtions. 

6. There is another cafe of command, the 
reverfe of that laft mentioned. It is where 
the commanding eminence is farther from the 
wind than the chimney commanded. ‘To ex- 


plain this a figure may be neceflary. Suppofe 


then a building, whofe fide happens to be 
a fed to the wind, = forms a kind of dam 
gaint its progr ae ‘he air obftructed by this 

+ Plate I. Figure 3. 
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dam will, like water, prefs and fearch for paf- 


fages through it; and finding the top of the 


chimney B, below the top of the dam, it will 
force itfelf down that funnel, in order to get 
through by fome door or window open on the 
other fide of the building. And if there be‘a 
fire in fuch chimney, its fmoke is of courfe beat 
down, and fills the room. 

Remedy. I know of but one, which is, to 
raife fuch funnel higher than the roof, fup- 
porting it, 1f neceflary, by iron bars. For a 
turncap in this cafe has no effet, the dammed 
up air prefling down through it in whatever 
pofition the wind may have placed its open- 
ing. 

I know a city in which many houfes are 
rendered {moky by this operation; for their 
kitchens being built behind, and conne&ted by 
a paflage with the houfes, and the tops of the 
kitchen chimneys lower than the tops of the 
houfes, the whole fidé of a ftreet, when the 
wind blows againft its back, forms fuch a dam 
as above defcribed ; and the wind fo obftruéted 
forces down thofe kitchen chimneys (efpecially 
when they have but weak fires in them) to 
pafs through the paflage and houfe into the 
ftreet. Kitchen chimneys fo formed and fitu- 
ated have another inconvenience: in fummer, 
if you Open your upper room windows for air, 
alight breeze blowing over your kitchen chim- 
ney towards the houfe, though not  ftrong 
enough to force down its fmoke as aforefaid, 
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is fufficient to waft it into your windows, and 
fill the rooms with it; which, befides the dif- 
agreeablenefs, damages your furniture. 

7. Chimneys, otherwife drawing well, are 
fometimes made to fmoke by she zmproper and 
inconvenient fituation of a door. When the door 
and chimney are on the fame fide of the room 
as in the figure *, if the door 4, being in the 
corner, is made to open againft the wall, which 
is common, as being there, when open, more 
out of the way, it follows, that when the door 
is only opened in part, a current of air rufhing 
in, pafles along the wall into and acrofs the 
opening of the chimney B, and flirts fome of 
the {moke out into the room. This happens 
more certainly when the door is fhutting ; for 
then the force of the current is augmented, and 
becomes very inconvenient to thofe who, warm- 
ing themfelves by the fire, happen to fit in its 
way. 

The Remedies are obvious and eafy. Either 
put an intervening fcreen from the wall round 
great part of the fire-place ; or, which is per- 
haps preferable, fhift the hinges of your door, 
fo as it may open the other way, and, when 
open, throw the air along the other wall. . 

8, A room that has no fire in its chimney 
is fometimes filled with /moke, which is recetved 
ai ihe top of its funnel, and defcends into the 
room. In a former paper T I have already ex- 

* Plate I. Figure 4. 
+ See Appendix, No. H. 
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plained the defcending currents of air in cold 
funnels; it may not ee aici hee rer io te. 
peat fetes that funnels without fires have an 
effect, according to their degree of coldnefs or 
warmth, on the air that happens. to be « 
tained inthem. ‘The furrounding atmofphere 
is frequently changing its temperature; but 
{tacks of funnels, covered from winds and fun 
by the houfe that conepts ae Et retain a more 
equal temperature. If, after a warm feafon, 
the outward air fud aon ats cold, the empty 
warm funnels begin to draw ftrongly upward ; 
that is, they rarefy the air contained in them, 
which of courfe rifes, cooler air enters below 
to fupply its place, is rarefied in its turn, and 
rifes; and this operation continues, till the 
funnel grows cooler, or the outward air warm- 
er, or both, when the motion ceafes. On the 
other hand, if, after a cold feafon, the out- 
ward air fuddenly grows warm, and of courie 
lighter, the air contained in the cool funnels, 
being heavier, defcends into the room; and the 
warmer air which enters their tops, being 
cooled in its turn, and made heavier, continues 
to defcend ; and this operation § goes on, till the 

funnels are warmed by the paffing of warm air 
through them, or the air itfelf grows cooler. 
When the temperature of the air and of the 
funnels is nearly equal, the difference of warmth 
in the air between day and night is fufficient to 
produce thefe currents, the air will begin to 
afcend the funnels as the cool of the evening 
C4 comes 
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comes on, and this current will continue till 
perhaps nine or ten o'clock the next morn- 
ing, when it begins to hefitate; and as the heat 
of the day approaches, it fets downwards, and 
continues fo till towards evening, when it again 
hefitates for fome time, and then goes upwards 
conftantly during the night, as before men- 
tioned. Now when fmoke iffuing from the 
tops of neighbouring funnels, pafles over the 
tops of funnels which are at the time draw- 
ing downwards, as they often are in the mid- 
dle part of the day, fuch fmoke is of necef- 
fity drawn into thefe funnels, and defcends with 
the air into the chamber. 

The Remedy is, to have a fliding plate, here- 
after defcribed *, that will fhut perfectly the 
offending funnel. 

Q. Chimneys which generally draw well, do 
neverthelefs fometimes give fmoke into the 


rooms, it being driven down by firong winds 


paling over: the tops of their funnels, though 


not defcending from any commanding emi- 
nence. This cafe 1s moft frequent where the 
funnel is fhort, and the opening turned from 
the wind. It is the more grievous when it 
a ens to-be' a cold wid that produces the 
effect, becaufe when you moft want your fire 
you are fometimes obli ged to extinguith it. 
To underftand this, it may be confidered that 


the rifing light air, to obtain a free iffue from 


* See Appendix, No. I. 
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the funnel, muft puth out of its way, or oblige 
the air that is over it to rife. Ina time of 
calm, or of little wind, this is done vifibly, 
for we fee the {moke that is brought up by 
that air rife in a column above the chimney. 
But when a violent current of air, that is, a 
{trong wind, paffes over the top of a chim- 
ney, its particles have received fo much force, 
which keeps them in a horizontal direction, 
and follow each’ other fo rapidly, that the 
rifing light air has not ftrength Faiciack to 
oblige them to quit that dliredtea: and move 
upwards to permit its iffue.. Add to this, that 
fome of the current pafling over that fide of 
the funnel which it firft meets with, viz. at 4%, 
having been compreffed by the refiftance of the 
funnel, may expand itfelf over the flue, and 
{trike the interior oppofite fide at B, ‘from 
whence it may be reflected icteriede and 
from fide to fide, in the direGtion of the pricked 
lines Cc. 

Remedies. In fome places, particularly in Ve- 
nice, where they have not {tacks of chimneys, 
but fingle flues, the cuftom is to open or widen 
the top of the flue, rounding in the true form 
of a funnel} ; which fome think may prevent 
the effec juft mentioned, for that the wind 
blowing over one of the ae into the funnel 
may be flanted out again on the other fide by 
jts form. I have farine experience of this; 

*' Plate I. Figtre’s. 
¢ Plate I. Figure 6. 
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but I have lived in a windy country, where the 
contrary is pragtited, the tops of the flues being 
narrowed inwards, fo as to form a flit for the 
ilue of the {moke, long as the breadth of the 
funnel, and only four inches wide: This feems 
to have been teva on a fuppofition that 
the entry of the wind would thereby be ob- 
ftruted ; and perhaps it might have been ima- 
gined, that the whole force of the rifmg warm 
air being condenfed, as it were, in ‘the narrow 
opening, would thereby be ftrengthened, fo as 
to overcome the refiftance of the wind. This 
however did not always fucceed; for when 
the wind was at north-eaft, and blew frefh, 
the fmoke was forced down by fits into the 
room I commonly fat in, fo as to oblige me to 
fhift the fire into another. The pofition of the 
flit of this funnel was indeed north-eaft and 
fouth-weft. Perhaps if it had lain acrofs the 
wind, the effed& might have been different. 
But on this I can give no certainty. It feems 
a matter proper to be referred to experiment. 
Poffibly a turncap might have been fervice- 
able, but it was not tried. 

Gatos neys have not been long in ufe in Eng~ 
land. I formerly faw a book, printed in the 
time of queen Elizabeth, which remarked the 
then modern improvements of living, and men- 
tioned among others the conv renience of chim- 
neys. ‘Our forefatl hers,” faid the’ author, 
had no chimneys. There was in each dwell- 
‘‘ine-houfe only a place for a fire, and the 
“* fmoke 


neem 
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« fmoke went out through a hole in the roof; 
*¢ but now there is fcarce a gentleman’s houfe 
** in England that has not at leaft one chim- 
“© ney in it.”"—When there was but one chim- 
ney, its top might then be opened as a funnel, 
and perhaps, borrowing the form from the 
Venetians, it was then the flue of a chimney 
got that name. Such is now the growth of 
luxury, that in both England and France we 
muft have a chimney for every room, and in 
fome houfes every pofleflor of a chamber, and 
almoft every fervant, will havea fire ; fothatthe 
flues being neceflarily built in ftacks, the open- 
ing of each as a funnel is impracticable. ‘This 
change of manners foon confumed the fire- 
wood of England, and will foon render fuel 
extremely fcarce and dear in France, if the ufe 
of coals be not introduced in the latter king- 
dom, as it has been in the former, where it at 
firft met with oppotition ; for there is extant 
in the records of one of queen Elizabeth’s 
parliaments, a motion made by a member, re- 
citing, “* that many dyers, brewers, {miths, 
*¢ and other artificers of London, had of late 
‘* taken to the ufe of pitcoal for their fires, 
* inftead of wood, which filled the air with 
‘** noxious vapours and {moke, very prejudicial 
“© to the health, particularly of perfons com- 
** ing out of the country; and therefore mov- 
‘ing that a law might pats to prohibit the 
‘¢ ufe of fuch fuel (at leaft during the feffion 
© of parliament) by thofe artificers.”—It feems 
1¢ 
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it’ was not then commonly ufed in private 
houfes. ° Its app! fed ufiwholefomenefs was 
an objeftion. Luckily the inhabitants of Lon-. 
don have got over that objection, and now think 
it rather contributes to render their air falubri- 
ous, as they have had no general peftilential 
diforder fince the general ufe of coals, when, 
before it, cakes were athe Sans Paris fil | burns 
wood at an enormous expénce continually aug- 
menting, hey tian itants having ftill that pre- 
judice to overcome,, In Germany you are happy 
in the ufe of ftoves, which fave fuel wonder- 
fully: your people are very ingenious in the 
management of fire; but they may. ftill learn 
fomething in that art from the Chinefe*, whofe 
SHEER being greatly populous and fully cul- 
tivated, has little room left for the growth of 
wood, and having not imuag other fuel that is 
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I have thus. gone through. all the common 
a . 


caules of the {moking of chimneys that | can 
t prefent recollect as having fallen under my 


obfervation ; c healt enti ng t the remedies that 
Tt have known { {sfully ufed for the different 


cates maha with the principles on which 


oth the difeafe and the remedy depend, and 


ches my ignorance wherever I have been 
fenlible of it, You will do well, if you pub- 


lith, 
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lifh, as you propofe, this letter, to add in notes» 
or as you pleafe, fuch obfervations as may have 
occurred to your attentive mind; and if other 
philofophers will do the fame, this part of 
{cience, though humble, yet of great: utility, 
may in time ‘be perfected.” For many years 


paft, I have rarely met with a cafe of a fmoky 
chimney, which has not been folvable on thefe 
principles, and cured by thefe remedies, where 
people have been willing to apply them: which 
is indeed not always the cafe; for many have 
prejudices in favour of the noftrums of pre- 
tending chimney-doctors and fumifts, and fome 
have conceits and fancies of their own, which 
they rather 'choofe to try, than to lengthen a 
funnel, alter. the fize of an opening, ¢ or admit 
air into a room, however necellary; for fome 
are as much afraid of frefh air as perfons in the 
hydrophobia are of frefh water. I myfelf had 
formerly this prejudice, this aerophobia, as I 
now account it, and dreading the luppofed 
dangerous effects of cool air, I confidered it a8 
an enemy, and lee d with extreme care every 
crevice in the rooms I inhabited. Ex; 
has convinced me of my error. I now look 
upon frefh air'as a friend; I even fleep with an 
open window. I am perfuaded «hat no com- 
mon air from with out, isk 
the air within a clofe room that has been often 
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which formerly [thought pernicious, gives me 


now no appreheniions : for confidering that no 
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dampnefs of air applied to the outfide of my 
fkin, can be equal to what is applied to and 
touches it within, my whole body being full 
of moifture, and finding that I can lie two 
hours in a bath twice a week, covered with 
water, which certainly is much damper than 
any air can be, and this for years together, 
without catching cold, or being in any other 
manner difordered by it, I no longer dread 
mere moifture, either in air or in fheets or 
fhirts: and I find it of importance to the happi- 
nefs of life, the being freed from vain terrors, 
elpecially of obje€ts that we are every day ex- 
pofed inevitably to meet with. You phyficians 
have of late happily difcovered, after a.con- 
trary opinion had prevailed fome ages, that 
frefh and cool air does good to perfons in the 
{mall-pox and other fevers. It is to be hoped 
that in another century or two we may all 
find out, that it is not bad even for people in 
health. And as to moift air, here I am at this 
prefent writing in a fhip with above forty per- 
fons, who have had no other but moift air 
to breathe for fix weeks paft; every thing we 
touch is damp, and nothing dries; yet we are 
all as healthy as we fhould be on the mountains 
of Switzerland, whofe inhabitants are not more 
fo than thofe of Bermuda or St. Helena, 
iflands on whofe rocks the waves are dafhed 
into. millions of particles, which fill the air 
with damp, but produce no difeafes, the moif- 
ture being pure, unmixed with the poifonous 
vapours 
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‘vapours arifing from putrid marfhes and flag~ 
nant pools, in which many infects die, and cor- 
rupt the water. ‘Thefe places on aly in my 
opinion (which however I fubmit to yours), 
afford unwholefome air; and that it is not the 
mere water contained in damp air, but the vo- 
latile particles of corrupted animal matter mix- 
ed with that water, which renders fuch air per- 
nicious to thofe who breathe it. And I imagine 
ita caufe of the fame kind that renders the air 
in clofe rooms, where the perfpirable matteér is 
breathed over and over again by a number of 
aflembled people, fo hurtful to health. After 
being in fuch a fituation, man 1y find themfelves 
affected by that febricul 4, which the Englifh 
alone call a4 cold, and, per haps from the name 
imagine that they caught the malady by gomg 
out of the room, when it was in Ad by being 
in it. 

You begin to think that I wander from m5 
fubjedt, and go out of my depth. So I re- 
turn again to my chimneys. 

We have of late many leQurers in experi- 
mental philofophy. I have wifhed that fome 
of them would ftudy this branch of that {cience, 
and give experiments in it as a ind of their 
lectures. The addition to. their prefent ap- 
paratus need not be very expenfive. A number 
of little reprefentations of rooms, compofed 
each of five panes of fath glafs, framed in wood 
at the corners, with proportionable doors, and 
moveable glafs chimneys, with openings of dif- 
ferent 
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ferent fizes, and different lengths of funnel, 
and fome of the rooms fo contrived as to com- 
municate on occafion with others, fo as to form 
different combinations, and exemplify differ- 
ent cafes; with quantities of green wax’ taper 
cut into pieces of an inch and half, fixteen of 
which ftuck together in a fquarey and. lit, 
would make a ftrong fire for a little glafs 
chimney, and blown out would continue to 
burn and give {moke as long as defired : with 
fuch an apparatus all the operations of {moke 
and rarefied air in rooms and chimneys might 
be feen through their tranfparent fides; and 
the effe& of winds on chimneys, commanded 
or otherwile, might be fhewn by letting the 
entering air blow upon them through an opened 
Piiationd of the le€turer’s chamber, where. it 
would be conftant while he kept a good fire 
in his chimney. By the help of fuch lec- 
tures our fumilfits would become better inftruct- 
ed. At prefent they have generally but one 
remedy, which perhaps they have known effec- 
tual in fome one cafe of {moky chimneys, and 
they apply that indifcriminately to all the other 


cafes, without fuccefs,—but not without ex- 


pence to their employers. 

With all the {cience, however, that a man 
{hall fuppofe himfelf pofleffed of in this article, 
he: may fometimes meet with cafes that fhall 
puzzle him. I once lodged in a houfe at Lon- 
don, which, in a little room, hada fingle 
chimney and funnel. The opening was very 
{mall, 











wi SOF TE EE IR TE I RE el RT 





CHIMNEYS. 33 
{mall, yet it did not keep in the fmoke, and 
all attempts to have a fire in this room were ’ 
fruitlefs. I could not imagine the reafon, till 
at length obferving that the chamber over it, 
which had no fire-place in it, was always filled 
with fmoke when a fire was kindled below, 
and that the {moke came through the cracks 
and crevices of the wainfcot; I had the wain- 
{cot taken down, and difcovered that the fun- 
nel which went up behind it, had a crack 
many feet in length, and wide enough to ad- 
mit my arm, a breach very dangerous with re- 
gard to fire, and occafioned probably by an ap- 
parent irregular fettling of one fide of the 
houfe. The air entering this breach freely, 
deftroyed the drawing force of the funnel. 
The remedy would have been, filling up the 
breach, or rather rebuilding the funnel: but 
the landlord rather chofe to ftop up the chim- 
ney. 

Another puzzling cafe I met with at a friend’s 
country houfe near London. His beft room had 
a chimney in which, he told me, he never could 
have a fire, for all the {moke came out into the 
room. I flattered myfelf I could eafily find 
the caufe, and prefcribe the cure. I had a fire 
made there, and found it as he faid. I opened 
the door, and perceived it was not want of air. 
{ made a temporary contraction of the opening 
of the chimney, and found that it was not its 
being too large that caufed the fmoke to iffue. 
I went out and looked up at the top of the 
D chimney ; 
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chimney: its. funnel. was joined in the fame 
fiack with others, fome of them fhorter, that 
drew very, well, and I faw nothing to pre- 
vent its doing the fame. In fine, after every 
other examination I could think. of, J was 
obliged to own the infufliciency, of my fkul. 
But my friend, who made no pretenfion to 
{uch kind of knowledge, afterwards difcovered 
the caufe himfelf. He got to the top of the 
funnel by a.ladder, and, looking down, found 
it filled with twigs and ftraw, cemented by 
earth; and lined with feathers. It feems-the 
houfe, after being built, had ftood empty fome 
years before he occupied it; and he concluded 
that fome large birds had taken the advantage of 
its retired fituation to make their neft there. 
The rubbith, confiderable in quantity, being 
removed, andthe funnel cleared, the chimney 
drew well, and gave fatisfaction. 

In general, fmoke is.a very tractable thing, 
eafily governed and diretted, when one knows 
the principles, and is well informed of the cir-. 
cumftances. You know I made. it de/cend in 
my Pennfylvania ftove. I formerly hada more 
fimple conftruction, in which the fame efle& 
was produced, but vilible to the eye. It was 
compofed of two plates 4 B and @ D, placed 
as in the figure*. . ‘The lower plate 4B relted 
with its edge in the angle made by the hearth 
with the back. of the chimney. The upper 
plate was fxt to the breaft, and lapt over the 

* Plate I. Figure 7. 
lower 
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lower about fix inches, leaving a fpace of four 
inches wide, and the length of the plates (near 
two feet) betweenthem, Every other paflage of 
air into the funnel was well ftopped.. When 
therefore a fire was made at F, for the firft time 
with charcoal, till the air inthe funnel wasa little 
heated through the plates, and then wood laid 
on, the fmoke would rife to 4, turn over the 
edge of that, plate, defcend to D, then turn 
under the edge of the upper plate, and go up 
the chimney. It was pretty to fee, but of no 
great. ufe.. Placing therefore the under plate 
in a higher fituation, I removed the upper plate 
C'D, and placed it perpendicularly, fo that the 
upper edge of the lower plate 4 B came with- 
in about three inches of it*, and might be pufh- 
ed farther from it, or fuffered to come nearer 
to it, by a moveable wedge between them. The 
flame then afcending from the fire at E, was 
carried to {trike the upper plate, made it very 
hot, and its heat rofe and fpread with the ra- 
refied air into the room. 

I believe you have feen in ufe with me, the 
contrivance of a fliding plate over the fire, 
feemingly placed to oppofe the rifing of the 
{moke, leaving but a fmall paflage for it, be- 
tween the edge of the plate and the back of 
the chimney. It is particularly defcribed, and 
its ufes explained, in my former printed let- 
ter, and I mention it here only as another in« 


{tance of the tractability of {moke +. 
* Plate I. Figure 8. 
+ See Appendix, No. IT. 
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What is called the Staffordfhire chimney, 
affords an example of the fame kind. The 
opening of the chimney is bricked up, even 
with the fore edge of its Ree leaving open 
only a paflage over the grate of the fame width, 
and pe erhaps eight tholice Hh igh. ‘The grate con- 
fifts of femicircular bars, their upper bar of the 
greateft diameter, the others under it fmaller 
and fmaller, fo that it has the appearance of half 
around bafket. It is, with the coals #t con- 
tains, wholly without the wall that fhuts up the 
chimney, yet the {moke bends and enters the 
paflage above it, the draught being f{tromg, be- 
caufe no air can enter that is not obliged to pats 
near or through the hire, fo that all that the 
funnel sis filled with is much heated, and of 

courfe much rarefied. 


STAFFORDSHIRE FIRE-PLACE. 


SUD E: VIEW. FRONT VIEW. 
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CHIMNEY S, 


Much more of the profperity of a winter 


J 
ns 


country depends on the plenty and cheapneis 
of fuel, than is generally imagine d. In tra- 


velling I have obferved, that in thofe parts 
where the inhabitants can have neither wood, 
nor coal, nor turf, but at exceflive prices, the 
working people live in miferable hovels, are 
ragged, and have nothing comfortable about 
them. But where fuel is cheap (or where 
they have the art of managing it to advantage) 
they are well furnifhed with neceflaries, and 
have decent habitations. ‘Whe obious reafon 
is, thatthe working hours of fuch people are 
the profitable hours, and they who cannot af- 
ford fufficient fuel, have fewer fuch hours in 
the twenty-four than thofe who have it cheap 
and plenty: for much of the domeftic work 
of poor women, fuch as {pinning, fewing, 
knitting 3 and of the men, in thofe manufac- 
tures that require little bodily exercife, cannot 
well be performe ed where the fingers are numbed 
with sald: thofe people, therefore, in cold 
weather, are induced to go to bed fooner, and 
lie longer in a morning, than they would do 
if they could have good fires or warm ftoves to 
fit by; and their hours of work are not fuf- 
ficient to produce the means of comfortable 
fubfiftence. Thofe public works, therefore, 
duch as roads, canals, &c. by eich fuel may 
be brought cheap into fuch countrtes from 
diftant plates, are of great utility ; and thofe 
BEN: who 
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who promote them may be reckoned among 
the benefactors of mankind. | 

I have great pleafure in having thus com- 
plied with your requeft, and in the refle€tion 
that the friendfhip you honour me with, and in 
which I have ever been fo happy, has conti+ 
nued fo many years without the {malleft inter- 
ruption. Our diftance from each other is now 
augmented, and nature mutt foon put an end to 
‘the poffibility of my continuing our corre- 
fpondence: but if confcioufnefs and memory 
remain in a future ftate, my efteem and refpect 
for you, my dear friend, will be everlafting. 


Lo Aaa a 
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NOTES ror tor LETTER vpon CHIMNEYS. 





No. I. 


HE. lateft work on archite@ture that I 

haye feen, is.that entitled NutTsHE.ts, 
which appears to. be written by a very in- 
genious man, and contains a table of the pro- 
portions of the openings of chimneys; but they 
relate folely to the proportions he gives his 
rooms, without the {malleft regard to the fun- 
nels. And he remarks, refpecting thofe propor- 
tions, that they are fimilar to the harmonic divi- 
fions of a monochord*. He does not indeed 
Jay much ftrefs on this; but it fhows that we like 
the appearance of principles; and where we 
have not true ones, we have fome fatisfaction 
in producing fuch as are imaginary, 


No, II, 
FLE defcription of the fliding plates here 


promifed, and which hath been fince 
brought into ufe under various names, with 
oO 3 


* «Tt may be juft remarked here, that upon comparing 
“‘ thefe proportions with thofe ariling’ from the common 
€¢ divifions of the monochord, it happens that the firft an- 
“ {wers to unifon; and although thefecondis a difcord, the 
‘© third anfwers to the third minor, the fourth to the third 
“© major, the fifth to the fourth, the fixth to the fifth, and 
the feventh to the o€tave.” NUTSHELLS, page 35. 
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fome immaterial changes, is contained in a 
former letter to J. B. Efq. as follows; 


Jo J. B. Efg. at Bofton, in New England. 


Dear Sir, ! 
I HAVE executed here an eafy fimple con- 


trivance, that I have long fnce had in fpecu- 
lation, for keeping rooms warmer in cold wea- 
ther than they generally are, and with lefs 
fire. It is this. The opening of the chim- 
ney is contracted, by brick-work: faced with 
marble flabs, to about two feet between the © 
jams, and the breaft brought down to within 
about three feet of the hearth.—An iron frame 
is placed juft under the breaft, and extending 
quite to the back of the chimney, fo that a plate 
a the fame metal may flide horizontally backs 
wards and forwards in the grooves on each fide 

of the frame. ‘This plate is ve fo large as to fill 
the whole {pace, and fhut the chimney entirely 
when thruft quite in, which is convenient when 
there isno fire. Drawing it out, fo as to leave 
a {pace between its further edge and the back, 


London, Dec. 2, 1758. 


of about two_ inches ; this fpace is fufficient 
tc for the {moke to pafg; and fo large a part of 


the funnel being ftopt by the reft of the plate, 
the pallage of warm air out of the room, up 
the chimney, is obftruéted and retarded, and 
by tha st means much cold air is prevented 
from coming in through crevices, to fupply its 
place. This effect is made manifeft three 
fet (Coa | ways, 
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ways. Firft, when the fire burns brifkly in 
cold weather, the howling or whittling noife 
made by the wind, as it enters the room 
through the crevices, when the chimney is open 
as ulual, ceafes as foon as the plate is flid in to 
its proper diftance. Secondly, opening the door 
of the room about half an inch, and holding 
your hand againft the opening, near the top 
of the door, you feel the cold air coming in 
againit your hand, but weakly, if the plate be 
in. Let another perfon fuddenly draw it out, 
fo as to let the air of the room go up the chim- 
ney, with its ufual freedom where chimneys 
are open, and you immediately feel the cold air 
rufhing in ftrongly. Thirdly, if fomething be 
fet againft the door, juft fufficient, when the 
plate is in, to keep the door nearly fhut, by re- 
hiiting the preffure of the air that would force 
it- open: then, when the plate is drawn out, 
the door will be forced open by the increafed 
preflure of the outward cold air endeavouring 
to get in to fupply the place of the warm air, 
that now pafles out of the room to go up the 
chimney. In our common open chimneys, half 
the fuel is wafted, and its effe& loft; the air it 
has warmed being immediately drawn off.. Se- 
veral of my acquaintance having feen this fimple 
machine in my room, have imitated it at their 
own houfes, and it feems likely to become 
pretty common. I defcribe it thus particularly 
to you, becaufe I think it would be ufeful in 
Bojfion, where firing is often dear. 
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Mentioning chimneys pulser me in mind of a 
site I formerly h had occafion to obferve in 
them, which I have not found taken notice of 
by others ; it is, that in the fummer time, when 
no fire is made in the chimneys, there is, never- 

thelefs, a regular draught of air through them ; 
Sehahhcially pafling upwards, from about five or 
fix o’clock in the “afternoon, till eight or nine 
o'clock the next morning, when the current 
begins to flacken and hefitate a little, for about 
half an hour, and then fets as ftrongly down 
again, which it continues to do till towards 


five in the afternoon, then flackens and hefitates 


as before, going fometimes a little up, then a ~ 
little down, till in about half an hour it gets 
a fleady upward current for the night, which 
continues till eight or nine the next day; the 
hours varying a little as the days lengthen and 
fhorten, and fometimes varying: from. fudden 
changes inthe weather; as if, after being long 
warm, it fhould begin to grow cool about 


noon, while the air was coming down the 


chimney, the current will then change earlier 
than the ufual hour, &e. 


This sphaei tick in chimneys I imagine we 
might. turn to fome account, and render im 
proper, for the future, the old faying, ias u/e- 
fefs as a ildhiien pe in fummer. , lf the opening of 
himney, from the breaft down to the 
: xe clofed by a flight moveable frame or 
wo, in the manner of doors, covered with can- 
vas, that will let the air through, but. keep out 
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the flies; and another little frame fet within 
upon the hearth, with hooks on which to hang 
joints of meat, fowls, @c. wrapt well in wet 
linen cloths, three or four fold; I am confident 
that if the linen is kept wet, by {prinkling it 
once a day, the meat would be fo cooled by the 
evaporation, carried on continually by means of 
the pafling air, that it would keep a wee kor 
more in the hotteft weather. Butter and milk 
might likewife be kept cool, in vetlels or bot- 
tles covered with wet cloths. <A fhallow tray, 
or Keeler, fhould be under the frame to receive 
any water that might drip from the wetted 
cloths. I think, too, that this property of 
chimneys might, by means of {moke-jack vanes, 
be applied to fome mechanical purpofes, where 
a fmall but. pretty conftant power only is 
wanted. 

If you wouldhave my opinion of the caufe 
of this changing current of air in chimneys, it 
is, in fhort, as follows. In fummer time there 
is generally a great difference in the warmth 
of the air at mid-day and mid-night, and, of 
courfe, a difference of fpecific gravity in the 
air, as the more it is warmed the more it is 
rarefied. ‘The funnel of a chimney being for 
the moll part furrounded by the houfe, is pro- 
tected, in a great meafure, from the direct 
action of the fun’s rays, and alfo from the cold- 
nefs of the night air. It thence preferves a 
middle temperature between the heat of the 
day, and the coldnefs of the night. ‘This 
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riddle temperature it communicates to the 
air contained init. If the ftate of the eutward 
air be cooler than that in the funnel of the 
chimney, it will, by being heavier, force it to 
rife, and go out at the top. What fupplies its 
place from below,’ being warmed, in its turn, 
by the warmer WHER is likewife fered up by 
the colder and weightier air below, and fo the, 
current is continued till the next day, when 
the fun gradually changes the flate of the out- - 
ward air, makes it firft warm as the funnel of 
the chimney can make it (when the current 
begins to hefitate), and afterwards warmer. 
Then the funnel being cooler than the air that 
comes into it, cools that air, makes it heavier 
than the outward air, of courfe it defcends ; 
and what fucceeds it from above being cooled 
in its turn, the defcending current continues 
till towards evening, when it again hefitates 
and changes its courfe, from the change of 
warmth in the outward air, and the nearly re- 
maining fame middle temperature in the funnel. 
Wan this Princ if a houfe were built 
behind Leacen-hill, an adit carried from one of 
the doors into the hill horizontally, till it met 
with a perpendicular fhaft funk from its top, it 
feems probable to me, that thofe who livedin 
the houfe, would conftantly, in the heat even of 
the calmeft day, have as much cool air pafling 
through the houfe, as they fhould choofe ; aon 
the fam ej frousa reverfed in its current, during 
the fillet night. 
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I think, too, this property might be made of 
ufe to miners; as where feveral fhafts or pits 
are funk perpendicularly into the earth, com- 
municating at.bottom by horizontal pailages, 
which isa common cafe, if a chimney of thirty 
or forty feet high were built over one of the 
fhafts, or fo near the fhaft, that the chimney 
might communicate with the top of the fhaft, 
all air being excluded but what fhould’ pafs up 
or down by the fhaft, a conftant change of air 
would, by this means, be produced in yar paf- 
fazes below, tending to fecure the workmen 
from thofe damps which fo fr equently incom- 
mode them: for the frefh air would be almoft 
always going down the open fhaft to go up the 
chimney , or down the chimney to go up the 
fhaft. L et’ me add one obfervation more, which 
is, that if that part of the funnel of a ey BDO 
which appears above the roof of a ache 
pretty long, and have three of its fides Ps 
to the heat of the fun fucceflively, viz. when 
he is in the eaft, in the fouth, and in the weft, 
while the north fide is fheltered by the build- 
ing from the cold uO gan winds; fuch a 
chimney will often be fo heated by the fun, as to 
continue the draught ftrongly upwards, through 
the whole twenty-four hours, and often for 

many days together.. If the outfide of fuch a 
chimney be ] sainted black, the effea& will be 
ftill greater, hig the current. ftronger. 
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No. IIT. 
ig is faid the northern Chinefe have a method 


of warming their ground-floors, which 1s 
ingenious. ‘Thefe floors are made of tile a foot 
fquare and two inches thick, their corners be 
ing fupported by bricks fet on end, that are a 
foot long and four inches f{quare ; the tiles, too, 
join into each other, by ridges and hollows 
along their fides. This forms a hollow under 
the whole floor, which on one fide of the houfe 
has an opening into the air, where a fire is 
made, and it has a funnel rifing from the other 
fide to carry off the {moke. ‘The fuel is a ful- 
phureous pitcoal, the fmell of which in the 
room is thus avoided, while the floor, and of 
courfe the room, is well warmed. But as the 
under fide of the Hoor muft grow foul with foot, 
and a thick coat of foot prevents much of the 
direct application of the hot air to the tiles, I 
conceive that burning the fmoke, by obliging 
it to defcend through red coals, would in this 
conftruction be very advantageous, as more heat 
would be given by the flame than by the fmoke, 
and the floor being thereby kept free from foot, 
would be more heated with lefs fire. For this 
purpofe [ would propofe ere€ting the funnel 
clofe to the grate, fo as to have only an iron 
plate between the fire and the funnel, through 
which plate the air in the funnel being heated, 
it will be {ure to draw well, and force the fmoke 
to 
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todefcend, as in the figure*, where 4 ts. the fun- 
nel or chimney, B the grate on which'the fire 
is placed,.C one of the apertures through 
which the defcending fmoke is.drawn into the 
channel D of figure to, along which channel 
It is conveyed by a. circuitous route, as de- 
fignated by the arrows, until it arrives at the 
{mall aperture £, figure. 10, through which it 
enters the fanniel Fy... Gin both figures is the 
iron plate againft which the fire is made, which 
being heated thereby, will rarely the air in 
that part of the funnel, and caufe the {moke 
to afcend rapidly. The flame thus dividing 
from the grate to the right and left, and turn- 
ing in ‘paflages difpofed, as in figure 10, fo as 
that every part of the floor may be vi ifited by. 
it before it enters the funnel F, by the two 
paflages EE, very little of the heat will be 
loft, and a winter room thus rendered very 
comfortable: 


No. IV. 

AGE 12. Few can imagine, &c. It is faid 

the Icelanders have very little fuel, chiefly 
drift wood that comes upon their coaft. To re- 
ceive more advantage from its heat, they make 
their doors low, and have a ftage aT as th 
room above the door, like a gallery; ay ee 
the women can fit and work, the men read or 
write, &c.. The roof being tight, the warm air 
is confined by it, and kept from rifing higher 

* Platél. Figure g. 
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and efcaping ; and the cold air, which enters 
the houfe when the door is opened, cannot rife 
above the level of the top of the door, becaufe 
it is heavier than the warm air above the door, 
and fo thofe in the gallery are not incommoded 
by it. Some of our too lofty rooms might have 
a ftage fo con{truéted as to make a temporary 
gallery above, for the winter, to be taken away 
in fummer. Sedentary people would find much 
comfort there in cold weather. 


No. V. 
AGE 37. Where they have the art of ma= 


naging tt, 8cc. In fome houfes of the lower 


people among the northern nations of Europe, 


and among the poorer fort of Germans in 
Penntylvania, I have obferved this conftruc- 
tion, which appears very advantageous. 7 is 
the kitchen with its chimney ; B ar iron ftove 
in the {tove-room*. Ina corner of the chim- 
ney isa hole through the back into the 
ftove, to put in fuel, and another hole above 
it to let the f{moke of the ftove come back into 
the chimney. As foon as the cooking is over, 
the, brands in the kitchen chimney are put 
through the hole to fupply the ftove, fo that 
there is feldom more than one fire burning 
at atime. In the floor over the f{tove-room is a 
{mall trap-door, to let the warm air rife occafion- 
ally into the chamber. Thus the whole houfe 
* Plate I. Figure 11. 
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is warmed at little expence of wood, and the 
{tove-room kept conftantly warm; fo that in 
the coldeft winter nights, they can work late, 
and find the room {till comfortable when they 
rife to work early. An Englifh farmer in Ame- 
rica, who makes great fires in large open chim- 
neys, needs the conftant employment of one 
man to cut and haul wood for fupplying them ; 
and the draught of cold air to them is fo flrong, 
that the heels of his family are frozen while 
they are {corching their faces, and the room is 
never warm, fo that little fedentary work can 
be done by them in winter. ‘The difference in 
this article alone of ceconomy fhall, in a courfe 
of years, enable the German to buy out the En- 
elifhman, and take poffeffion of his plantation. 


~MISCELLANEOUS OBSERVATIONS. 


HIMNEYS whofe funnels go up in the 

north wall of a houfe, and are expofed to 

the north winds, are not fo apt to draw well as 

thofe in a fouth wall ; becaufe, when rendered 
cold by thofe winds, they draw downwards. 

Chimneys enclofed in the body of a houfe 
are better than thofe whofe funnels are expofed 
in cold walls. 

Chimneys in ftacks are apt to draw better 
than feparate funnels, becaufe the funnels that 
have conftant fires in them, warm the others in 
fome degree that have none. 


One of the funnels in a houfe I once occu- 
E pied, 
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ied, had a particular funnel joined to the fouth 
the ftack, fo that three of its fides were 
expofed to the fet n in the courfe of the day, viz. 
ide E* ay ae the morning, the fouth 
fide Sin the middle part of the day} and the 
weft fide dutrities the afternoon, while its 
north fide was fheltered by the flack from the 
cold winds. This funnel, which came from 
the ground floor, and had a coniiderable height 
 E the roof, was conftantly in a ftrong diet 
ing tate, d day and night, winter and furniners 

Blacking of ‘funnels Bupole ed to the fun, would 
probably make them draw {till ftronger. 

In Paris I faw a fire-place fo ingenioufly con- 
trived as to ferve conveniently two rooms, a 
bedchamber, and a ftudy. The funnel over the 
fire was round. ‘The fire-place was of caft 
iron, having an upright back 47, and two ho- 
TiZo! sabe er arenetie plates B C, the whole fo 
ordered as to turn on the pivots DE. The 
piate b always i PE ped that part of the round 
|. that was next to the room without fire, 
the a of the funnel over the fire 
was always open. RY this means a fervant in 
the morning could make a fire on the hearth C, 
then in the ftudy, without difturbing the mafter 
by going into his chamber; and the mafter 
when he oan could with a euch of his foot 
turn the chimney on its pivots, and bring the 
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fire into his ch eachited keep it there as long 


* Plate f. Figure 22, 
+ PlateL Figure 13. 
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n it again when a 
went out into his uote The room which had 
no fire in it was allo warmed by the heat-com- 
ing through the back plate, and fpreading in 
the room, as it could not go up the chimney. 





To His Excellency BENJAMIN FRANKLIN, E/y. 
L. L. D. Prefident of the State of Penn/yl- 
vania, and of the American Philofophical So- 
ciety, Bc. 

SIR, Philadelphia, January 12, 1786. 

a bee fubje&t of fmoky chimneys, of which 

I had the honour of converfing with you 
at your own houfe lalt evening, is ra o much 
importance to every individua i as eal as to 
every private family, that too much light can- 
not be thrown upon it. 
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AA finoky bone, and a hey Bile, vee, 
Are (faid to be) two of the greatef ills in life. 


And however difficult it may be to remedy 
one of thofe ills, yet any advances we may D 
able.to make towards removing the inconven 

C 


ni 
ences ar ifing from the ot! Wes aninot tali to be 


may not ke btisdeter oy eRe of nebicds 
| eh When 





eo 


eh ae 


hla me 
Nor hi 


Op 


so A a A Rate ere ON 


7 —— 3 
wt 


seb 


ne omnecdiphatatama=rmer 
. Y fata ‘ 4 Pe 
i th 


edt 
; am x 


ye kee La 
AD) Le : 


oe een) 


YL 


Sng SR A NG rane 
w uid . 
c 4 ate = 


PNAS aN 


| . glen 
Pan ae a en ee al as 
“ a oe 
Set Se 


= el 





loys LETTER CONCERNING 


When I left London, and went to live in 
Devonfhire, in the latter end of the year 
1777, it happened to. be my lot to dwell in 
an old manfion which had been recently mo- 
dernifed, and had undergone a thorough re- 
pair. But as in moft of the old houfes in 
England, the chimneys, which were perhaps 
originally built for the purpofe of burning 
wood, though they had been ‘contraéted in 
front, fince coal fires came into general ufe, to 
the modern fize, yet they were ftill, above, out 
of fight, extravagantly large. This method of 
building chimneys may perhaps have anfwered 
well enough while it was the cuftom to fit 
with the doors and windows open; but when 
the cuftoms and manners of the people began 
to be more polifhed and refined, when build- 
ing and architecture were improved, and they 
began to conceive the idea of making their 
chambers clofe, warm, and comfortable, thefe 
chimneys were found to fmoke abominably, for 
want of a fufiicient fupply of air. This was ex- 
a€tly the cafe with the houfe in which I firft 
lived, near Exeter, and I was under the necef- 
fity of trying every expedient 1 could think of 
to make it habitable. | 

The firft thing I tried was that method of 
contracting the chimneys by means of earthen 
pots, much in ufe in England, which are made 
On purpofe, and which are put upon the tops 
of them ; but this method by no means an- 
{wered. I then thought of contracting them 
below ; butas the method of contraGting them 
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in front to the fize of a fmall coal-fire grate 
has an unfightly appearance, as it makes a dif- 
agreeable blowing like a furnace, and as it is 
the occafion of confuming a great deal of un- 
neceflary fuel, the heat of which is immediately 
hurried up the chimney, I rejected this me- 
thod, and determined to contract them above, 
a little out of fight. For this purpofe I threw 
an arch acrofs, and alfo drew them in at the 
fides. This had fome effe&; but as this contrac- 
tion was made rather fuddenly, and the {moke, 
by ftriking againft the corners that were there- 
by occafioned, was apt to recoil, by which 
means fome part of it was thrown out into the 
room, I determined to make the contraction 
more gradually, and therefore run it up at the 
back, where the depth of the chimney would 
admit of it, and alfo fhelving or floping in a 
conical kind of dire€tion at the fides, as high 
as a man, ftanding upright, could conveniently 
reach, see by this means brought the cavity 
within the {pace of about tw elve by fourteen 
or fixteen inches, which I found fufficiently 
large to admit a boy to go up and down to 
{weep the chimneys. This method I found to 
fucceed perfe@tly well as to curing the chim- 
neys of {moking, and it had this good effeQ, of 
making the rooms confiderably warmer ; San 
as this experiment fucceeded fo well, fince the 
only ufe of a chimney is to convey away the 
{moke, I determined to carry it ftill farther, in 
order to afcertain, with precifion, how sie 
oe {pace 
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$4 LETTER CONCERNING 
for that purpofe, 
that is fhut up muft’be 
Ac ccordingly I laid 


fpace is abfolutely neceflary 
becaufe all t it 


{o much gained in warmth. 


.. ,.a plece of flate acrofs the remaining aperture, 
fe ftexemovable at pleafure, fo as to contract the fpace 


above two thirds, leaving about three inches 


“by twelve remaining open; but this {pace, ex- 


oO 
cept when the fire burnt remarkably clear, was 


{carcely fufficient to carry away the focal I 
‘lienaega enlarged it to half the {pace, that is, 


oe) 


~ to about fix ces feven or eight inches, which I 


found fully fufficient to carry aw ay the {moke 
from the largeft fires, 


‘Kb. When I Laser into the Bedford Circus in 


Exeter, though the houfe was modern, and al- 
moft perfectly new, yet the chimneys were 
large; in confequence of which almoft every 
room of it fmoked. My predeceflor, who was 
the firft inhabitant, had been at great expence 
in patent ft ut without ele; but by 
adopting 1 en jut. now deferib- 
hans not only cured every c himeey of {mok- 
ing, but my houfe was remarked for being one 
of the warmeft and moft comfortable to live in 
of any in that large and opulent city. 

The houfe [ now live in, in Philadelphia, [ 
am told, has always had the character of being 
both cold and fmoky; and ] was convinced, 
as foon as I faw the rooms and examined the 
chimneys, that it deferved that character; for 
though the rooms were clofe, the chimneys 
were large; and we fhall ever find, that if 
our 
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our chimneys-are large, our rooms will be cold, 
even though they (octal be tolerably clofe 3 
tight; becaufe the conftant rufhing in of the 
cold air atthe cracks and crevices, and alfo at 
every opening of the door, will be fufficient to 
chill the air as faft as it is heated, or to force 
the heated air up the chimney ; bat by con- 
tracting the chimneys | have cured it of both 
thefe defedha, There was one remarkable cir- 
cumftance attending the contraftion of the 
chimney in the front parlour, which deferves 
to be attended to; which was, that before | 
applied the caft iron plate, which I made ufe 
of inftead of flate, to diminifh the fpace requi- 
fite for a chimney-fweeper’s boy to go up and 
down, the fuétion or draught of air was fo 
great, that it was with difficulty I could fhut 
the door of the room,. infomuch that I at firft 
thought it was owing to a tightnefs of the 
hinges, Ww meh J imagined muft be remedied ; 
but upon applying the iron plate, by which the 
fpace was diminifhed one half, the door fhut to 
with the ereateft eafe. This extraordinary pref- 
fure of chic air upon the door of the room, or 
fuGiion of the chimney, I take to be owing in 
fome meafure to the unufual height of the ho oufe. 
sa ss the whole, therefore, this fact feems 
clearly afcertained, viz. That the flue or fize 
of the ein 2g ought always to be propor- 
tioned to the tightnefs and clofenefs of the 
room : fome air is undoubtedly neceflary to be 
admitted into the room in order to carry up the 
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{moke, otherwile, as you juftly obferved, we 
might as well expect {moke to arife out of an 
exhaufted receiver; but if the flue is very 
large, either the room} is tight, and the {moke 
will not afcend, or it is pretty open, and the 
confequence will be, that the air of your room 
will be fo frequently and fo conftantly changed, 
that, as faft as it is heated, it will be hurried 
away, with the {moke, up the chimney, and of 
courfe your room will be conftantly cold. 

One great advantage attending this method 
of curing {moky chimneys is, that, in the firft 
place, it makes no awkward or unfightly ap- 
pearance, nothing being to be feen but what 
is ufual to chimneys in common ; and, in the 
fecond place, that it is attended with very little 
expence, a few bricks and mortar, with a plate 
or covering to the aperture, and a little labour, 
being all that is requifite. But in this new 
country, where crops of houfes may be expected 
to rife almoft as quick as fields of corn, when 
the principles upon which chimneys fhould be 
erected ought to be thoroughly underftood, it 
is to be hoped, that not only this expence, 
{mall as it is, but that all the other inconve- 
niences we have been {peaking of, will be 
avoided, by conftructing the flues of the chim- 
neys fufficiently fmall. 


From your humble fervant, 


THOMAS RUSTON. 
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Defcription of a new Stove for burning of 
Pitcoal, and confuming all its Smoke. 


BY -DR. B. FRANKLIN. 


| OWARDS the end of the laft century, 

an ingenious French philofopher, whole 
name I am forry I cannot recolle@t, exhibited an 
experiment to fhow that very offenfive things 
might be burnt in the middle of a chamber, 
fuch as woollen rags, feathers, &c. without cre- 
ating the leaft {moke or {mell, ‘The machine 
in which the experiment was made, if I re- 
member right, was of this form*, made of 
plate iron. Some clear-burning charcoals were 
put into the opening of the fhort tube 4, and 
{upported there by the grate B. The air, as 
foon as the tubes grew warm, would afcend in 
the longer leg C’, and go out at D, confequently 
air muft enter at 4 defcending to B. In this 
courfe it muft be heated by the burning coals 
through which it pafled, and rife more forcibly 
in the longer tube, in proportion to its degree 
of heat or rarefaction, and length of that tube. 
For fuch a machine is a kind of inverted fy- 
phon: and asthe greater weight of water in 
the longer leg of a common fyphon, in de- 
fcending, is accompanied by an afcent of the 
fame fluid in the fhorter; fo, in this inverted 
fyphon, the greater quantity of levity of air in 
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the longer leg, in rifing, is accompanied by 
the defcent of air in the fhorter. - The things 
to. be burned being laid on the hot coals at 2, 
the {moke muft defcend through thofe ada, 
and be converted into flame, which, after de- 
ftroying the offenfive {mell, comes out at the 
end of the longer tube as mere heated air. 

Whoever would repeat this experiment with 
fuccefs, muft take care that the part 4 B, of 
the fhort tube, be quite full of burning coals, 
fo that no part of the fmoke may defcend and 
pafs by them without going through them, 

and being converted into flame; aid. that the 
longer tube be fo heated as that the current of 
afcending hot air is eftablifhed in it before the 
things to be burnt are laid on the coals; other- 
wife there will be a difappointment. 

It does not appear, either in the Memoirs 
of the Academy of Sciences, or Philofophical 
Tranfactions o of the Englifh Royal Society, that 
any improvement was ever made of this inge- 
nious experiment, by applying it to ufeful pur- 
pofes. But there is a German book, entitled 
Vulcanus Famulans, by John George Leutmann, 
P. D. printed at Wirtemberg in ti 3, which 
defcribes, among a great variety of other ftoves 
for warming rooms, one which feems to have 
been formed on the fame principle, and pro- 
bably from the hint thereby given, though the 
French experiment is not mentioned. ‘This 
book being fcarce, bal have tranilated the chap- 
ter deferibing the ftove, viz. 

6 ‘ Vulcanus 
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«¢ Vulcanus Famulans, by John George Leut- 


mann, P. D. Wirtemberg, 1723. 
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«¢ On a ftove which draws downwards, 


Here follows the defcription of a fort of 
ftove, which can eafily be removed, and again 
replaced, at pleafure. ‘This drives the fire 
down under itfelf, and gives no fmoke, but 
however a very unwholefome vapour. 

“ In the figure, is an iron veflel like a 


' furinel*, in diameter’at the top about twelve 


inches 3 at the bottom, near the grate, about 
five inches; its helene’ twelve inches. This 
is fet on the hater C’, which is ten inches 


diameter, and two feet long, clofed at each 


end EE. From one end rifes a pipe or flue 
about four inches diameter, on which other 
pieces of pipe are fet, which are gradually 
contracted to D, where the opening is but 
about two inches. ‘Thofe pipes muft toge- 
ther be at leaft four feet high, Bisan iron 
erate. FF are iron Handles guarded with 
wood, by which the ftove is to be lifted and 
moved. It ftands on three e legs. Care muft 
be taken to {top well all the joints, that no 
{moke may pee through, 

“© When this ftove is to be ufed, it muft fr 
be oudaeh! into the kitchen, Ail placed in 

* Plate I. Diguye yo. 
** the 
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the chimney near the fire. There burning: . 
wood mutt be laid and left upon its grate 
till the barrel C is warm, and the fmoke no 
longer rifes at 4, but defcends towards C. 
Then it is to be carried into the room which 
it is to warm. When once the barrel C 
is warm, frefh wood may be thrown into the 
vefiel 4 as often as one pleafes; the fame 
defcends, and without fmoke, which is fo 
confumed that only a vapour paffes out at D. 
““ As this vapour is unwholefome, and af- 
fects the eet one may be freed Pe i It, by 
fixing in the wall of the room an inverted 
funnel, {uch as people ufe to hang over 
lamps, through which their {moke goes out 
as through a chimney. ‘This funnel carries 
out all the vapour cleverly, fo that one finds 
no inconvenience from it, even though the 
opening D be placed a fpan below the mouth 
of the faid funnel G. “Lhe neck of the fun- 
nel is better when made gradually bending, 
than if turned in a right angle. 

“ The caufe of the draught downwards in 
the ftove is the preflure of the outward air, 
which falling into the veflel 4 in a column 
of twelve inches diameter, finds only a re- 
fifting paflage at the grate B of five inches, 
and one at D of two inches, which are ida 
too weak to drive it back again; befides, 4 
ftands much higher than B, and fo the pref- 
{ure on it 1s greater and more forcible, and 
beats down the flame to that part where it 


“ finds, 
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“¢ finds the leaft refiftance. Carrying the ma- 
‘6 chine firft to the kitchen fire for prepara- 
** tion is on this account, that, in*the begin- 
ning, the fire and fmoke naturally afcend 
“* till the air in the clofe barrel C’ is made 
** thinner by the warmth. When that veilel 
is heated, the air in it is rarefied, and then 
“© all the fmoke and fire defcends under it. 

‘6 ‘The wood fhould-be thoroughly dry, and 
‘© cut into pieces five or fix inches long, to fit 
“it, for being thrown into the funnel 4.” 
Thus far the German book. 

It appears to me, by Mr. Leutmann’s expla- 
nation of the operation of this machine, that 
he did not underftand the principles of it, 
whence I conclude he was not the inventor 
of it: and by the defcription of it, wherein the 
opening at 41s made fo ALS and the pipe 
E D fo fhort, I am perfuaded he never made 
nor faw the experiment ; for the firft ought to 
be much fmaller, and the laft much higher, or it 
hardly will fucceed. ‘The carrying it in the 
kitchen too, every time the fire fhould hap- 
pen to be out, muft be fo troublefome that it 
is not likely ever to have been in pradtice, and 
probably has never been fhown but as a philo- 
fophical experiment. The funnel for convey- 
ing the vapour out of the room would befides 
have been uncertain in its operation, as a wind 
blowing again{t its mouth would drive the va- 
pour back. 

The ftove [am about to -defcribe, was alfo 
formed on the idea given by the French expe- 
riment, 
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riment, and completely carried into -exécution 
before I had any knowledge of the German in+ 
vention; which I wonder fhould remain fo 
many years in a country where men are fo in+ 
genious in the management of fire, without 
receiving long fince the improvements I have 
given it. 


DESCRIPTION of the PARTS. 


4, the bottom plate, which lies flat upon the 
hearth, with its partitions 1, 2, 2, 4, 5, 6, 
that are caft with it, anda groove Z Z, in 
which areto flide the bottem edges of the 
{mall plates 7 7, figure 12; which plates, 
meeting at X, dlofe the front * 

B 1, figure 3, is the cover plate fhowing its 
under fide, with the grooves 1, 2, 3,4, 5, 6, 
to receive the top edges of the partitions that 
are fixed to the bottom plate. It fhows alfo 
the grate IV W, the bars of which are caft in 
the plate, and a groove V ¥, which comes 
right over t’¢ : 8 roove Z Z, figure i receiving 
the upper edges of the fall flidin g plates YT, 
fice 12. 

B 2, ligure 4, fhows the ues fide of. the 
fame plate, with a {quare impreflion or groove 
for receiving the Bowden mouldings 77 TT 
of the three-fided box C, figure 5, which is catt 
in one piece, 

D, figure 6, its cover, fhowing its under 


Ca] 


fide with grooves to receive -the upper edges 


SSS of the fides of He figure 5; alfo a groove 


x sale I, Figure Ze 
RR, 
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RR, which, when the cover is put on, comes 
right over eae QQ in UC, figure 5, be- 
tween which it is to flide. 

a fig ure 7, the front plate of the box. 

P,a hole three inches diameter through the 
cover D, figure 6; over which hole ftan ds the 
vafe Fy, figure 8, Ryhich has’ correlponding 
hole two inches diameter through its bottom. 

The top of the vafe opens at O O O, figure 
8, and turns back upon a hinge behind when 
coals are to be put in; the vafe has a grate 
within at N WN of caft iron H, figure g, and 
a hole in the top one inch and an half diame- 
ter.to admit air, and to receive the ornamental 
brafs gilt fame M, figure 10, which ftands in 
that hole, and, being itfelf hollow and open, 
fuffers air to pafs through it to the fire. 

G, figure 11, is a drawer of plate iron that 
flips in between in the partitions 2 and 3, 
figure 3,0 receive the falling afhes. It is 
concealed when the {mall fliding plates 7 Y, 
figure 12, are fhut together. 

IfLIT, figure 8, isa niche built of brick 
in the chimney, and plaftered. It clofes the 
chimney over the vale, but leaves two funnels, 
one in each corner, communicating with the 
bottom box K K, fisure pe 


DIMENSIONS of the PAaRTs. 


Feet. Ia. 
Front of the bottom box - aif big@he 


Height of its partitions 
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Length of No. 1, 2, 3, and 4, each - 
Length of No. 5 and 6, each - 
Breadth of the Aye AS between No.2 


and. - 

Breadth of the other Snipes sen 
Breadth of the grate - = = 
Length of ditto ~ - - 
Bottom moulding of box C, {quare 
Height of the fides of ditto - 
Length of the back fide - = 


Length of the vey and left fides, 
each = 

Length of the fat Mies F, Bonen 
longeft - : _ = 

The cover D, {quare - + = 

Hole in ditto, "a atideee = 

Sliding plates Tig ly Stat Tength 
Bach - ~ 


ther bese 





























each - - - - 
Drawer G,itslength - - - 
-——— breadth ~ ~ 

depth - - = 

-——— depth of its further 

end, only - - ~ ~ 
Grate H in the vafe, its diameter to 
the extremity of its knobs - 
Thicknefs of the bars at top - 
-- at bottom, 

lefs 2 - - ~ ~ 
Depth of the bars at the top ~ 


Feet. In. 
3 
o 8: 
o 6 
OF ae 
Oo 62 
9 
Te 6 
Oo 4 
Oo 10 
o gt 
OI! 
O 12 
Om 3 
| Py s. 
O 43 
Lomi 
PORT: 
O 4 
OF 
O Ss 
o of 
Oo Oo 
o of 


Height 
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Diameter of the opening OO, in 


In 
Height of the vafe - = -~ I 6 
the clear - “ ng lle abeiee 

I 











— of the air-hole at top - o If 
of the flame-hole at bot- 
tom ~ ~ - ~ math. +) 2 


To fix this Machine. 


Spread mortar on the hearth to bed the bot- 
tom plate 4; then lay that plate level, equally 
diftant from each jamb, and proje€ting out as 
far as you think proper. ‘Then putting fome 
Windfor loam in the grooves of the cover B, 
lay that on; trying the fliding plates 77, to 
fee if they move freely in the grooves Z Z, 
V ¥, deigned for them. 

Then begin to build the niche, obferving 
to leave the fquare corners of the chimney 
unfilled ; for they are to be funnels. And ob- 
ferve alfo to leave a free open communica- 
tion between the paflages at K KA, and the 
bottom of thofe funnels; and mind to clofe 
the chimney above the top of the niche, that 
no air may pafs up that way. ‘The concave 
back of the niche will reft on the circular tron 
partition 1 4, figure 2; then, with a little 
loam put on the box C over the grate, the 
open fide of the box in front. 

Then, with loam in three of its grooves, the 
groove R R “being left clean, and brought di- 
reGtly over the groove 2Q in the box, put 
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on the cover D, trying the front plate FE, to 
fee if it flides freely in thofe grooves. 

Laftly,: fet on the vafe, which. .has :fmall 
holes in the moulding of its bottom to receive 
two iron pins that rife out of the plate. D at 
IJ, for the better keeping it feady. 

Then putting in the grate H, which refts 
on its three knobs H H H againft the infide 
of the vafe;.and flipping the «drawer into its 
place, .the machine is fit for ufe. 


To ufe iki 


Let the firft fire be made after eight in the 
evening, or before eight in the morning ; for 
at thofe times and between thofe hours all 
night, there is ufually a draft up a chimney, 
though it has long been without fire; but 
between thofe hours in the day there is‘often 
ina cold chimney a draft downwards, when, 
if you attempt to kindle a fire, the {moke will 
come into the room. 

But to be certain of your proper time, hold 
a flame over the air-hole at the top. If the 
flame is drawn ftrongly down for a continu- 
ance, without whiffing, you may begin to 
kindle a fire. 

Firft put in a few charcoals on the grate A, 

Lay fome {mall flicks on the charcoals, 

Lay fome pieces of paper on the fticks, 

Kindle the paper with a candle, 

Then fhut down the top, and the air will 
pafs down through the air-hole: blow the 
3 flame 
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flame of the paper down through the fticks, 
kindle them, and their flame pafling lower, 
kindles the charcoal. 

When the charcoal is well kindled, lay on 
it the fea-coals,.obferving not to choak the fire 
by putting on too much at firft. 

The flame defcending through the hole in 
the bottom of the vafe, and that in plate D 
into the box C, paffes down farther through 
the grate WY W in plate B 1, then paffes 
horizontally towards the back of the chim- 
ney; there dividing, and turning to the right 
and left, one part of it pafles round the far 
end of the partition 2; then coming fore 
ward, it turns round the near end of parti- 
tion 1; then moving backward, it arrives at 
the opening into the bottom of.one..of the 
upright corner funnels behind the niche, 
through which it afcends into the chimney, 
thus heating that half of the box and that 
fide of the niche. The other part of the di- 
vided flame pafles round the far end of pars 
tition 3, round the near end of partition 4, 
and fo into and up the other corner funnel, 
thus heating the other half of the box, and 
the other fide of the niche. The vafe itfelf, 
and the box C, will alfo be very hot ; and the 
air furrounding them being heated, and rifing, 
as it cannot get into the chimney, it {preads in 
the room ; colder air fucceeding is warmed in 
its turn, rifes and fpreads, till by the continual 
circulation the whole is warmed, 

If you fhould have occafion to make your 

KF 2 fart 
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firft fire at-hours not fo convenient as thofe above 
mentioned, and. when the chimney does not 
draw, do not begin it in the vafe, but in one or 
more of the paflages of the lower plate, firft co- 
vering the mouth of the vafe. After the chim- 
ney has drawn a while with the fire thus low, 
and begins to be a little warm, you may clofe 
thofe paflages, and kindle another fire in the 
box’, leaving its fliding fhutter a little open; 
and when vyou find after fome time that the 
chimney being warmed draws forcibly, you 
may fhut that paflage, open your vafe, and kin- 
dle your fire there, as above dire@ed. The 
chimney well warmed by the firft day’s fire will 
continue to draw conftantly all winter, if fires 
are made daily. 

You will, inthe management of your fire, 
have need of the following implements : 

A pair of {mall light tongs, twelve or fifteen 
incheslong, plate II. figure 13. 

Alight poker about the fame length, with a 
flat broad point, figure ra. 

A rake to draw afhes out of the paflages of 
the lower plate, where the lighter kind efcap- 
ing the afh-box, wiil gather by degrees, and, 
perhaps once in a week or ten days, require be- 
ing removed, figure 15. 

And.a fork, with its prongs wide enough to 
flip onthe neck of the vafe cover, im order to 
raife and open it when hot, to put in frefh 
coals, figure 16. 

In the management of this ftove there are 
certain precautions to be obferved at firft with 
attention, 
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attention, till they become habitual. ‘T’o avoid 
the inconvenience of fmoke, fee that the erate 
ff be clear before you begin to light a frefh 
fire. If you find it clogged with cinders and 
afhes, turn it up with your tongs, and let them 
fall upon the grate below; the afhes will go 
through it, and the cinders may be raked off, 
and returned into the vafe, when you would 
burn them. Then fee that all the. fliding 
plates are in their places, and clofe fhut, that 
no air may enter the ftove but through the 
round opening at the top of the vafe. And, 
to avoid the inconvenience of duft from the 
afhes, let the afh-drawer be taken out of the 
room to be emptied ; and when you rake the 
pailages, do it when the draft of the air is 
{trong inwards, and put the afhes carefully into 
the afh-box, that remaining in its place. 

If, being about to go abroad, you would pre- 
vent your fire burning in your abfence, you 
may do it by taking the brafs fame from the 
top of the vafe, and covering the paflage with 
a round tin plate, which will prevent the entry 
of more air than barely fufficient to keep a few 
of the coals alive. When you return, though 
{ome hours abfent, by taking off the tin plate, 
and admitting the air, your fire will foon be re- 
covered. 

The effe@ of this machine, well managed, 
isto burn not only the coals, but all the {moke 
of the coals ; fo that while the fire is burning, 
if you go out and obferve the top of your chim- 
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ney, you will fee no {moke iffuing, norany thing 
but clear warm air, which, as ufual, makes the 
bodies feen through it appear waving. 

But let none imagine from this, that it may 
be a cure for bad or {moky chimneys, much 
lefs that, as it burns the {moke, it may be ufed 
in aroom that has no chimney. It is by the 
help of a good chimney, the higher the better, 
that it produces its effect; and though a flue 
of plate iron fufficiently high might be raifed 
in a very lofty room, the management to pre- 
vent all difacreeable vapour would be too nice 
for common practice, and {mall errors would 
have unpleafing confequences. 

It is certain that clean iron yields no offen- 
five fmell when heated. Whatever of that 
kind you perceive, where there are iron ftoves, 
proceeds therefore from fome foulnefs burn- 
ing or fuming on their furface. .They fhould 
therefore never be, fpit upon, or greafed, nor 
fhould any duft be fuffered to lie upon them, 
But asthe greateft care will not always pre- 
vent thefe thi ings, it is well once a week to 
wath the ftove with foap lees and a brufh, rinf- 
ing it with clean water. 


‘ [he Advantages of this Stove. 


1. The chimney does not grow foul, nor ever 
need {weeping ; for as no {moke enters it, na 
foot can form in it. 

2. The air heated over common fires in- 
ftantly quits the room, and goes up the chim- 
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ney with the fmoke; but in the flove, it is 
obliged to defcend in flame, and pafs through 
the long winding horizontal paflages, commu- 
Nicating its heat to a body of iron plate, which 
having thus time to receive the heat, commu- 
nicates the fame to the air of the room, and 
thereby warms it to a greater degree. 

3. The whole of the fuel is confumed by be- 
ing turned into flame, and you have the benefit 
of its heat; whereas in common chimneys a 
great part goes away in imoke, which you fee 
as it rifes, but it affords you no rays of warmth. 
One may obtain fome notion of the quantity 
of fuel thus. wafted in {moke, by refleting on 
the quantity of foot that a few weeks firing 
willlodge againft the fides of the chimney, and 
yet this is formed only of thofe particles of the 
column of {moke that happen to touch the fides 
in its afcent. How much more mutt have pafled 
off in the air? And we know that this foot 
is ftill fuel; for it will burn and flame as fuch, 
and when hard caked together, is indeed very 
like, and almoft as folid as the coal it proceeds 
from. The deftrution of your fuel goes on 
nearly in the fame quantity whether in {moke or 
in flame: but there is no comparifon in the dif- 
ference of heat given. Obferve when frefh coals 
are firft put on your fire, what a body of {moke 
arifes. This {moke is for a long time too cold 
to take fame. If you then plunge a burning 
candle into it, the candle, inftead of inflaming 
the {moke, will inftantly be itfelf extinguifhed. 
Smoke muft have a certain degree of heat to be 

F 4 inflammable. 
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72 
inflammable. As foon as it has acquited that 
degree, the approach of a candle will }inflame 
the whole body, and’you will be very fenfible 
of the difference of the heat it gives. A full 
eafier experiment may be made with the candle 
itfelf. Hold your hand: near-the fide of its 
flame, and obferve the heat it gives; then blow 
it out, the hand remaining in the fame place, 
and obferve what heat may be given by the 
{moke that rifes from the fill burning fnuff. 
You will find it very little. And yet that {moke 
has in it the fubftance: of fo much flame, and 
will infiantly produce it, 1f you hold another 
candle above it fo as to kindle it. Now the 
{moke from the frefh coals laid on this ftove, 
inftead of afcending and leaving the fire while 
too cold to burn, being obliged to defcend 
through -the burning coals, receives among 
them that degree of heat which converts it into 
flame, and the heat of that flame is commu- 
nicated to the air of the room, as above ex- 
plained. 

4. Theflame from the frefh coals laid on in 
this ftove, defcending through the coals al- 
ready ignited, preferves them long from con- 
fuming, and continues them in the flate of red 
coals as long asthe fame continues that fur- 
rounds them; by which means the fires made 
in this ftove are of much longer duration than 
in any other, and fewer coals are therefore ne- 
ceflary for a.day.. ‘This is a very material ad- 
vantage indeed, That flame fhould .bé a kind 
of pickle to preferverburning coals from con- 
fuming, 
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fuming, may feem a paradox tomany, and very 
unlikely to be true, as it appeared to me the 
firft time I obferved the fa&t. I mutt therefore 
relate the circumftances, and fhall mention an 
ealy experiment, by which my reader may be 
in poffeflion of every thing neceflary to the un 
derfianding of it. In the firft trial 1 made of 
this kind of ftove, which was conftructed of 
thin plate iron, I had inftead of the vafea kind 
of inverted pyramid, like a mill-hopper; and 
fearing at firft that the fmall grate contained in 
it might be clogged by cinders, and the paf- 
face of the flame fometimes obftructed, I ‘or- 
dered. a little door near the grate, by n neans of 
which I might on oceafion clear it ; ; though 
after the ftove was made, and before I tried it, 
I began to think this precaution fuperfluous, 
from an imagination, that the fame being con- 
tracted in the narrow part where the grate was 
placed, would be more poweri ful in confuming 
what it fhould there mect with, and that any 
cinders between or near the bars would be pre- 
fently deftroyed, and the paflage opened. After 

the if tove was fixed and in ation, [had a po 
fure now and then in opening that door a lit- 
tle, to fee through the crevice how the flame 
defcended among the red coals; and obferving 
once a fingle coal lo odged on the bars in the 
middle of the focus, a fancy took me to ob- 
ferve by my watch in how fhort a time it 
would be confumed. I looked at it | long with- 
out perceiving it to be at all diminithed, “which 
furprifed me greatly. Atlength it occurred to 
me, 
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me, that [and many others had feen the fame 
thing thoufands of ‘times, in the confervation 
of the red coal formed’ in the fnuff of a burn- 
ing candle, which, while enveloped in flame, 
and thereby prevented from the contaé of pafl- 
ing air, is long continued, and augments in- 
itead of diminithing,{o that we are often obliged 
to remove it by the {nuffers, or bend it out of 
the flame into the air, where it confumes pre~ 
fently to afhes. I then fuppofed, that to con- 
fume a body by fire, pafling air was neceflary 
to receive and carry off the feparated particles 
of the body; and that the air paffing in the 
flame of my ftove, and in the flame of a candle, 
being already faturated with fuch_ particles, 
could not receive more, and therefore left the 
coal undiminifhed as long as the outward air 
was prevented from coming to it by the fur- 
rounding flame, which kept it in a fituation 
fomewhat like that of charcoal in a well,luted 
crucible, which, though long kept in a ftrong 
fire, comes out unconfumed. 

An eafy experiment will fatisfy any one of 
this conferving power of flame enveloping red 
coal. Take a {mall ftick of deal,-or other wood, 
the fize of a goofe quill, and hold it horizon- 
tally and fteadily in the flame of tie candle 
above the wick, without touching it, but in 
the body of the flame. The wood will firft be 
inflamed, and burn beyond the edge of the 
lame of the candle, perhaps a quarter of an 
inch. When the flame of the wood goes out, 
it will leave a red coal at the end of the ftick, 
part 
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part of which will be in the flame of the can- 
dle and part out in the air. In a minute or two 
you will perceive the coal in the air diminifh 
gradually, fo as to form a neck; while the part 
in the flame continues of its firft fize, and at 
length the neck being quite confumed, it drops 
off; and by rolling it between your fingers 
when extinguithed, you will find it {till a folid 
' coal. 

However, as one cannot be always putting 
on freth fuel in this ftove to furnifh a conti- 
nual flame, as is done in a candle, the air in the 
intervals of time gets at the red coals, and con- 
fumes them. Yet the confervation, while it 
lafted, fo much delayed the confumption of the 
coals, that two fires, one made in the morn- 
ing, and the other in the afternoon, each made 
by only a hatful of coals, were fufficient to 
keep my writing-room, about fixteen feet {quare 
and ten high, warm a whole day. The fire 
kindled at feven in the morning would burn 
till noon ; and all the iron of the machine, with 
the walls of the niche, being thereby heated, 
the room kept warm till evening, when another 
{maller fire kindled kept it warm till midnight. 

Inftead of the fliding plate £, which fhuts 
the front of the box C,- I fometimes ufed an- 
other, which had a pane of glafs, or, which 1s 
better, of Mufcovy talc, that the fame might 
be feen defcending from the bottom of the vaie, 
and pafling in a column through the box C, 
into the cavities of the bottom plate, like wa- 
ter falling from a funnel, admirable to fuch as 
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are not acquainted with the nature of the ma- 
chine, and in itfelf a-pleafing {pectacle. 

Every utenfil, however properly contrived to 
ferve its purpofe, requires fome practice before 
it can be ufed adroitly. Put into the hands of 
aman, for the firft time, a gimblet or a ham- 
mer (very fimple inftruments), and tell him the 
ufe of them, he fhall neither Bowe a hole nor 
drive a nail with the dexterity or fuccefs of 
another, who has been a little accuftomed to 
handle them. The beginner therefore in the 
ufe of this machine, will do well not to be dif- 
couraged with little accidents that may arife at 
firft from his want of experience. Being fome- 
what complex, it requires, as already faid, a va- 
riety of attentions; habit will render.them un- 
neceflary ; and the ftudious man who is much 
in his chamber, and has a pleafure in managing 
his own fire, will foon findthis a machine moft 
comfortable and delightful. To others who 
Jeave their fires to the care of ignorant fer- 
vants, [ donot recommend it. They will with 
difficulty acquire the knowledge neceflary, and 
will me e frequent blunders that will fill your 
room with {moke. It is therefore by no means 
fit ee common site in families. It may be 
lvifable to begin with the flaming kind of 
itone coal, which is large, and, not caking to- 
gether, is not fo apt to clog the grate. After 
tome experience, any mae | of coal may be 
uled, and with this ad vantage, that no imell, 
even from the moft fulphureous kind, can come 
into your reom, the curreut of air being con- 
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flantly into the vafe, where too that fmell is all 
confumed. 

The vafe form was chofen as being elegant 
in itfelf, and very proper for burning of coals; 
where wood is the ufual fuel, and muft be burnt 
in pieces of fome length, a long {quare cheftmay 
be fubftituted, in which 4 isthe cover opening 
by a hinge behind, Bthe grate, C the hearth- 
box with its divifions as in the other, D the 
plate or cover of the plan of the top of the 
cheit, E the long narrow grate*. ‘This I have 
not tried, but the vafe machine was: com- 
pleted in 1771, and ufed by me in London 
three winters, and one afterwards in America, 
much to my fatisfaction; and I have mot yet 
thought of any improvement it may be capable 
of, though fuch may occur to others. For 
common ufe, while in France, I have contrived 
another grate for coals, which has in part the 
{ame property of burning the {moke, and pre- 
ferving the red coals longer by the flame, though 
not fo completely as in the vale, yet fufficient- 
ly to be very ufeful, which'I fhall now defcmbe 
as follows : 

A is around grate, one foot (French) in dia- 
meter, and cight inches deep between the bars 
and the back ; the fides and back of plate zron ; 
the fides having holes of half an inch diameter, 
diftant three or four inches from each other, to 
let inair for enlivening the fire+. The back 
without holes. The fides do. not meet, at top 


* Plate II. Figure 17, 
+ Plate IL, Fig. 18. 
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nor at bottom by eight inches ; that’ {quate is 
filled by grates of {mall bars crofling front to 
back to let in air below, and Jet out the fmoke 
or flame above. The three middle bars of the 
front grate are fixed; the upper and lower may 
be taken out and put in at pleafure, when hot, 
with a pair of pincers. This round grate turns 
upon an ‘axis, {upported by the crotchet B, the 
ftem of which is’an inverted conical tube five 
inches deep, which comes on as°many inches 
upon a pin that fits it, and which is fixed up- 
right in a caft iron plate D, that lies upon the 
hearth ; in the middle of the top and bottom 
grates are fixed {mall upright pieces L E, about 
an inch high, which, as the whole is turned on 
its axis, {top it when the grate is perpendicu- 
lar. Figure 19 is another view of the fame 
machine. 

In making the firft fre in a morning with 
this grate, there is nothing particular to be ob- 
ferved. It is made asin other grates, the coals 
being put in above, after taking out the up- 
per bar, and replacing it when they are in. 
‘The round figure of the fire when thoroughly 
kindled is agreeable; it reprefents the great 
giver of warmth to our fyftem. As it burns 
down and leaves a vacancy above, which you 
would fill with frefh coals, the upper bar is 
to be taken out, and afterwards replaced. The 
frefh coals, while the grate continues in the 
fame pofition, will throw up, as ufual, a body 
of thick {moke. But every one accuftomed to 
coal fires in common grates, muft have ob- 
ferved, 
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ferved, that pieces of frefh coal ftuck in be- 
low among the red coals, have their fmoke fo 
heated, as that it becomes flame as faft as it is 
prediceds which flame rifes among.the coals, 
and enlivens the appearancé of the fire. Here 
then is the ufe of this fwivel grate. By a puth 
with your tongs’ er poker, you turn it on its 
pin till it faces the back of the chimney, then 
‘turn it over on its axis gently till it again faces 
the room, whereby all the frefh coals will be 
found under the live coals, and the greater part 
of the {moke arifing from the frefh coals will 
in its paflage through the live ones be heated, 
fo as to-be converted into flame: whende you 
“have much more heat from them, and'your red 
coals are longer preferved from confuming. i 
éonceive this conftruGion, though not fo'ecom- 
plete a confumer of all the {moke as the vafe, 
yet to be fitter for common ufe, and very-ad- 
vantageous. It gives too.a full fight of the fire, 
always a pleafing objed, which we have not In 
the other... [t may with a touch be\turned more 
or lefs from: any one of the company that de- 
fires to have lefs of its heat, or prefented full 
to one juft come out of the cold. And fup- 
ported in a horizontal pofition, a. tea-kettle 
may be boiled on it. 

The author’s defcription of his Pennfylvania 
fire-place, firft publifhed in 1744, having fallen 
into the hands of workmen in is who did 
not, it feems, well. comprehend the principles 
of that machine, it was much disfigured in 
their imitations of it; and one of its main in- 
| tentions, 
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tentions, that of admitting a fuflicient quan- 
tity of freth air warmed in entering through 
the air-box, nearly defeated, by a pretended 
improvement, in leflening its paflages to make 
more room for coals.in a grate., On pretence 
of fuch improvements, they obtained patents 
for the invention, and for a while made great 
profit by the fale, till the public became fenti- 
ble of that defeé&: in the expected operation. 
If the fame thing fhould be attempted with 
this vafe ftove, it willbe well for the buyer to 
examine thoroughly fuch pretended improve- 
ments, left, being the mere produCtions of ig- 
norance, they diminifh or defeat the jadvan- 
tages of the machine, and produce inconve- 
nience and difappointment. 

The method. of burning fmoke, by obliging 
it to-defcend through hot coals, may be of 
ereat ufe in heating the,walls of a hot-houfe. 
In the common way, the horizontal paflages or 
flues that are made to go and return in thofe 
walls, lofe.a great- deal of their effect when 
they come to be foul with foot; for a thick 
blanket-like lining of foot prevents much of 
the hot air from touching and heating the 
brick-work in its paflage, fo that more fire 
muft be made as the flue grows fouler : but 
by burning the {moke they are kept. always 
clean. The fame method may alfo be of great 
advantage to thofe bufineffes in which large 
coppers or caldrons are to be heated. 

Written at Sea, 1785. 
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